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Questions furnished to Witnesses. 





QUESTIONS FOR WITNESSES. 


Note.—These questions are sent to indicate generally 
the matters on which the Committee will seek assist- 
ance from the witnesses, and no written replies are 
required. 

Witnesses are expected to deal only with the sub- 
jects which come within the range of experiments 
which they have made or inquiries on which they have 
been engaged, but any information as to the results of 
their observations on all matters connected with sleeping 
sickness will be valued by the Committee. 


Human TRYPANOSOMIASIS. 


1. In what countries have you observed sleeping 
- sickness and for what time ? 

2. What was the nature of your observations 
(administrative, clinical, research, &c.) ? 

3. When was the first case observed in the districts 
with which you are familiar ? 
- 4, Whence did it come ? 

it a new disease ? 

5. What is the incidence and case-mortality of the 
disease ? 

6. What is the average duration of the disease ? 
Does it appear to be getting milder in character or 
more severe ? 

“%. Is it spreading or likely to spread? Is it 
epidemic or likely to become so ? 

8. Has a systematic search for cases been made 
among the inhabitants ? 

9. How long were trypanosomes searched for in the 
blood or glands of suspected cases? Was the thick 
film method or centrifuging employed, or was blood 
inoculated into susceptible animals ? 

10. Is it difficult to persuade the natives to submit 
to examination ? Have youany reason to suspect that 
cases are concealed by them ? 

11. Were trypanosomes numerous or scanty in the 
blood, glands, or cerebro-spinal fluid ? 

12. Have you noted any periodicity in the number 
of trypanosomes in the blood ? 

13. Does infection of man appear to occur with 
greater frequency at any particular season ? 

14. Was opacity of the cornea a frequent. complica- 
tion ? 

15. Do youconsider that only one species of human 
trypanosome is in nature transmitted by one species of 
tsetse, or that any tsetse may in nature transmit any 
human trypanosome ? 

16. How far are trypanosomes of the “ brucei 
group” (ZT. brucei vel rhodesiense, T. gambiense, T. 
evanst, and 7’. equiperdum) distinct and distinguish- 
able from other trypanosomes ? 

17. With regard to the brucei group, how far can 
T. gambiense, T. rhodesiense, and any others he distin- 
guished morphologically— 

(1) in man ? 

(2) m mammals, birds, and reptiles ? 

(3) in the fly ? 

18. How far can the varieties of trypanosomiasis 
produced by the trypanosomes of the brucei group be 
distinguished— 

' (1) inman? 

(2) in different mammals, e.g., monkeys, ante- 
lopes, domestic stock, and experimental 
animals ? 

(3) in birds ? 

(4) in reptiles ? 

19. Are pathogenic trypanosomes, whether actually 
producing disease or not, found in any area where— 

(1) no large wild mammals exist ? 

(2) no tsetse have been discovered ? 
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Do the natives consider 


20. Do you consider that the bite of an infective 
Glossina is the only way in which infection takes 
place ? 

21. Do you consider it possible that Tabanidx or 
other blood-sucking arthropods may play a part ? 

22. Do you regard man as very susceptible, suscep- 
tible, or relatively immune to the disease of either 
type P 

23. May man become tolerant of the trypanosome, 
as is stated to be the case with antelope ? 

24. Do you consider it probable or improbable that 
there may exist stages of the trypanosome other than 
those known to occur in man and the fly ? 

25. Is there anything in the nature of the disease 
as met with in man and animals which would support 
the hypothesis of an unknown stage in the life cycle of 
the trypanosome ? 

26. What part do human cases of trypanosomiasis 
play in the spread of the disease and as reservoirs of 
the virus ? 

27. Can infected flies transmit the trypanosome to 
their offspring ? 

28. Do you think that the different types of try- 
panosome are distinct and invariable species, or are 
some or all of them types varying and differing 
according to environment ? 


TRYPANOSOMIASIS IN DomeEstic ANIMALS. 


29. Is trypanosomiasis common in domestic animals 
in the districts with which you are familiar? When 
was it first observed and whence was it introduced ? 

30. What is the estimated amount of stock in this 
district? What mortality is caused by trypanoso- 
miasis ? 

31. Is it spreading or likely to spread, or become 
epizootic ? 

32. Has a systematic search for cases been made 
among the stock? What methods of search were 
employed ? 

33. What animals are infected, and with which 
species of trypanosome? Is the disease fatal to these 
animals, or do‘they exhibit tolerance to the presence of 
the trypanosome ? 


TRYPANOSOMIASIS IN WILD MAMMALS. 


34. Are wild mammals common in the district, and 
what species are found ? 

35. To what extent are they infected with trypano- 
somiasis and with what species of trypanosomes ? 

36. Is the disease fatal to these animals, or do they 
exhibit tolerance to the presence of the trypanosome ? 

37. Is trypanosomiasis encountered in parts of the 
district which are free from tsetse ? 

38. Are trypanosomes rare or abundant in the 
blood of infected animals ? © 

39. Did you study the disease experimentally, and 
if so, are you aware whether your results were in accord 
with those of other observers ? 

40. What is your personal view as to the suggested 
danger of infected wild animals acting as reservoirs of 
the trypanosomes causing — 

(1) Human trypanosomiasis ? 
(2) Trypanosomiasis of domestic animals ? 


MEASURES FOR CHECKING TRYPANOSOMIASIS. 


41. What steps would you recommend for checking 
trypanosomiasis— 
(1) in man? 
(2) in stock ? 
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42. What measures have been tried in the districts 
with which you are familiar, and with what results ? 
43. With regard to the following suggested lines 
of action, state whether you consider any or all of 
them as—- ; 
(1) desirable, and if so, on what grounds ? 
(2) feasible, and if so, how action could be carried 
ont and what expenditure would be incurred ? 
(1) General extermination of game. 
(2) Local extermination of game. 
(3) Clearing operations, 
(4) Removal of healthy natives from fly 
areas. 
(5) Segregation of the sick. 
(6) Destruction of infected stock. 
(7) Destruction of tsetse. 


EXPERIMENT IN GAME DESTRUCTION. 


44, Would you recommend that an experiment in 
game destruction should be carried out? If so, state 
exactly what you would hope to prove by such an experi- 
ment. Supposing that it were established in a given 
area by the experiment that a certain result followed 
from the extermination of the game, do you consider 
that it would be justifiable to argue that the same 
result would follow from the same measures if adopted 
in any other area? Do you think an experiment in 
game destruction is feasible? If so, say— 

(1) Exactly where it can be carried out. 

(2) The size of the area for the experiment. 

(3) The means by which the game would be removed 

and other game kept out of the area. 

(4) Whether fencing would be necessary. If so, 

what kind of fence. (Cf. No. (10) infra.) 

(5) What staff would be required for the conduct of 

the experiment. 

(6) The cost. ; 

(7) How the experiment would be carried out in 

detail. 

(8) How long would elapse before you could expect 

any definite conclusions from the experiment. 

(9) The possible fallacies, and whether they might 

vitiate the experiment. 

(10) Whether similar results could be obtained by 

the selection of an isolated fly area for the 
experiment, without fencing. 


TREATMENT OF TRYPANOSOMIASIS. 


45. Do you know of any successful prophylactic or 
therapeutic remedies which have beeu adopted in the 
case of— 

(1) Gambiense disease ? 
(2) Rhodesiense disease ? 
(3) Trypanosome diseases of stock ? 


ENTOMOLOGICAL INVESTIGATION. 


46. Do you think that more information is needed 
as to the bionomics of tsetse, in particular Glossina 
palpalis, Glossina morsitans, and Glossina pallidipes ? 

Do you think that it is desirable to carry out 
extended entomological investigation with a view to 
obtaining fuller knowledge of the “ carrier ” ? 

47. What special points in the bionomics of tsetse 
would you wish to have investigated ? 

48. Do you regard it as possible to devise measures 
for the destruction, or at any rate the limitation of 
the numbers, of the fly ? 


SPECIAL QUESTIONS FOR ENTOMOLOGISTS ONLY. 


49. In the fly districts with which you are personally 
acquainted, do you know where Glossina palpalis, 
Glossina morsitans, or Glossina pallidipes breed ? 

50. Is there any peculiar physical character (e.g., 
soil, vegetation, moisture) in these breeding places as 
compared with the surrounding portions of the fly 
area ? 

51. Do the mother flies select particular spots in 
the breeding grounds in which to deposit their larve, 
or drop the latter about promiscuously ? 

52. If particular spots are selected, are these asso- 
ciated with vegetable humus or decaying wood ? 

53. Have you anywhere noticed a marked pre- 
ponderance of one sex over the other ? 

54. In Principe Island a great reduction in the 
numbers of Glossina palpalis has been effected by 
trapping the flies by the aid of men dressed in black 
clothes smeared with birdlime. In the districts with 
which you are acquainted, do you think it would be 
possible to reduce the numbers of or abolish Glossina 
palpalis, Glossina morsitans, or Glossina pallidipes by 
similar means? Do you know of any other system for 
trapping the fly ? 

55. In a district in which Glossina morsitans and 
big game were both present, have you ever known the 
fly permanently to disappear while the game remained, 
or to remain when the game disappeared ? 

56. As regards the possibility of eradicating Glos- 
sina palpalis, Glossina morsitans, or Glossina pallidipes, 
can you suggest any lines upon which experiments 
might usefully be made ? 

57. Are you acquainted with any area in which 
the physical characters are uniform, and throughout 
which game occurs, while Glossina palpalis, Glossina 
morsitans, or Glossina pallidipes is found only in certain 
spots? If so, can you suggest any reason for this 
limitation ? 

58. Is there any difference in the extent of the 
areas occupied by Glossina palpalis, Glossina morsitans, 
or Glossina pallidipes in the wet and dry seasons 
respectively ? If so, can you account for this ? 
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Surgeon-General Sir Davip Bruce, C.B., F.R.S., A.M.S., called and examined. 


1. (Chatirman.) We are very much obliged to you, 
Sir David, for supplying us with a very interesting 
statement. Unless you have any objections, as we 
have all read these papers of yours, we should propose 
to-day to treat them as read (they will be printed as 
an appendix to our report), and that the members of the 
committee should ask you such questions as they 
desire, which will save both your and our time, and I 
think would be a convenient way of conducting the 
inquiry. It is the case, is it not, that there are two 
theories developed about sleeping sickness; one school 
has supported the idea that it was brought into 
Rhodesia and Nyasaland from Lake ‘Tanganyika, and 
is in fact the same disease as broke out in Uganda, 
conveyed by persons who have come from that country 
and communicated by the agency of Glossina morsi- 
tans to cattle and people in Rhodesia and Nyasaland ; 
the other that the disease in Rhodesia is caused by a 
differ@nt parasite, and produces a different disease, 
which, although of the same family, is quite different 
in its character. That is so is it not?—That is my 
opinion. I hold the second theory. 

2. I understand that the view which you have taken 
as the result of your experiments, without much hesita- 
tion or doubt, is that the disease in Nyasaland is, in 
fact, separately acquired and is a separate disease, and 
is caused by Trypanosoma brucei or rhodesiense, if they 
are the same, conveyed by morsitans, and developed in a 


different way from the disease as it existed in Uganda.~ 


In the first instance, in the questions I have to ask you 
I should rather proceed on the basis of your own 
‘theory, that the brucei or rhodesiense disease is con- 
veyed by morsitans, and I should like to ask one thing, 
which I do not think is referred to: is it possible, or is 
it known whether it is possible, that the trypanosome 
may be hereditary ? Supposing you had a bull or a 
cow of any species that had trypanosomes in its blood, 
night the offspring, quite apart from any other agency, 
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be born and develop trypanosomes in its blood P—No, 
that is quite impossible. From everything we know 
there is nothing hereditary in this disease ; the trypano- 
some never passes from an infected animal to its off- 
spring except through the agency of a fly. 

3. So that however the trypanosome gets into any 
animal or man, ib must be put there by a fly P—Yes, in 
nature it is put there by the fly ; in the laboratory it is 
put there by a hypodermic needle. 


4. Then the fly must either acquire it by heredity 
or by some trypanosome; it gets to the fly somehow 
and the fly communicates it to the animal ?—There is 
no difficulty in the fly getting it, because the wild 
animals round about are full of these parasites. 

5. The animal cannot get it without the fiy, and the 
fly cannot get it without the animal. I know I may 
be asking questions which cannot be answered, but it 
is interesting. Is your experience enough to say 
whether in countries where there is no fly the game 
is free from the trypanosome ? — According to our 
experience that is so; in fily-free areas the antelope 
are free from those pathogenic trypanosomes. Of 
course, naturally, if it was within a few miles of a fly 
area one would expect to find some of the game 
infected. I mean 50 or more miles away. 

6. I know it was suggested in one paper I read that 
that was the case, but I did not know quite what the 
material was on which it was founded. 

7. (Dr. Chapple.) Do I understand you to say that 
there are no pathogenic trypanosomes where there are 
no flies >—That is according to our experience. We 
have examined some hundreds of animals, but we 
could give a more trustworthy answer, of course, if we 
had examined several thousands. 

8. (Mr. Rothschild.) May I ask in connection with 
that: it is I believe a known fact that the infection 
is transmitted from the tick to its offspring, but 
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according to the various publications on the subject 
Iwas unable to find out, whether, when laboratory- 
bred tsetse-flies had been examined, as it is stated that 
the infected flies only become infective after 17 to 
32 days, the fact had ever been ascertained as to the 
transmission of the trypanosome by heredity in 
the fly, that is to say, whether these laboratory-bred 
flies had been examined after a period of from 17 to 
32 days to see if there might not be a development in 
them of trypanosomes ?—There is no transmission of 
the parasite from the mother fly to the offspring. 

9. Howhas that beenascertained ? Has a laboratory- 
bred fly been examined ?—Yes, thousands of them have 
been examined. 

10. (Chairman.) I was going to ask as an interesting 
speculation whether, when you said, as is probably the 
case, that in a fly-free area cattle which have not been 
with flies have not been infected with trypanosomes, 
the contrary would be the case, namely, that if there 
were no wild animals in the area the fly would be free 
from trypanosomes ?—I have never been ina fly area 
in Africa where there were no wild animals; I have 
heard of such places. 

11. Now you say that without a reservoir the fly 
cannot acquire the disease, and therefore it becomes of 
the utmost importance to know where or how the fly 
acquires the trypanosome, whether by heredity, from a 
wild animal or from some other source unknown. 
Would it not be the case that if the fly had other means 
of acquiring the trypanosome, however important cattle 
may be as a reservoir they would not be the only cause, 
or even necessarily the chief cause of the infection P—In 
my opinion there is no way of the fly obtaining this 
infection except through the wild game, the wild 
mammals. They could get it from a native, of course, 
he is a wild mammal, and they could get it from 
cattle and goats if these animals existed in the fly 
country, but they do not get it from moss or from trees, 
or from vegetables, or birds, or lizards, or crocodiles. 
They get it from the wild mammals and nothing else. 

12. (Dr. Chapple.\ Nor from each other ?—Nor 
from each other; they do not get it from each other. 
We have tried the experiment again and again of 
putting clean flies among infected flies and allowing 
them to soil themselves with the dejecta of these 
infected flies, but we have never got any successful 
result. 

13. (Chairman.) I would like to follow this up: do 
you accept the statement by some observers that flies 
may exist in large numbers in the absence of the larger 
game mammals ?—I think the flies, if they do not get 
the particular kind of food they like best, will take 
what they can get, like the rest of us, so that if there 
were very few mammals along the shore of a lake, say 
the Victoria Nyanza, and a great many crocodiles, the 
particular fly bred there would get into the habit 
of living:a great deal more on the crocodile than 
the ordinary fly would, which could choose its food. 
The fly, given its choice will drink the blood of a 
warm-blooded animai rather than a cold-blooded 
animal. It is very difficult to get them to feed 
on a crocodile, or a lizard, or a frog, but the 
warmer the blood is, I think, the more they like it ; that 
is to say, the Glossina palpalis will feed much more 
readily on a chicken than on a monkey, but they will 
feed quite readily on a monkey, while you can hardly 
get them to feed on the lower animals, such as the frog 
and lizard. 

14, Is it the case with regard to Glossina morsitans 
that there is no very great tendency for them to feed on 
reptile blood P—It may depend on the place, of course, 
but where I have been in Zululand or in Nyasaland 
there is no necessity for them to search for these 
reptiles ; the place is teeming with great herds of big 
animals. 

15. That is not quite the question I began with; 
what I really wanted to know from you is whether you 
do accept the view which has been put forward, that 
there may be flies in very large quantities in countries 
where, at the time, at any rate, there are no large wild 
mammals ; do you controvert orAccept that view ?—I 
cannot say anything more than this, that the fly, 
both male and female, must have blood, and it must 


have the blood every four or five days. If they can- 
not get it from a large mammal they may be able to 
get it from the smaller mainmals. Ihave no experience 
of flies feeding much on the rats or mice of the 
country. 

16. Birds >—In Uganda they do; Glossina palpalis 
lives amongst birds, but in the morsitans area, on the 
whole, there are very few birds and they are the kind 
of birds which would not lend themselves to being fed 
upon. You see, the birds on the Victoria Nyanza 
lend themselves to being fed on by the fly because they 
are huge cormorants aud divers, and they sit on low 
trees along the lake shore with their wings out, drying 
themselves, so that there is very good opportunity for 
the fly to creep under the wings, and bite them on the 
featherless portions there; but the ordinary birds you 
find in the morsitans area, guinea fowl, vultures, &c. do 
not sit in that kind of way, and they do not give the 
same opportunity for the fly to feed on them. Asa 
matter of fact, we have not studied the food supply of 
Glossina morsitans in the morsitans area in Nyasaland 
We did it to some extent with regard to Glossina 
palpalis in Uganda, but we have not sat down and 
dissected, say, a couple of thousand flies caught and 
dissected straight away, so that I cannot answer the 
question as to whether G. morsttans feed much on 
reptilian blood or on avian blood in the morsitans 
area. I should say not. Thecontents of the stomachs 
of thousands of morsitans brought up tothe laboratory 
were noted, but as far as I remember reptilian or 
avian blood was never found. 

17. Your view is that whether they did or not, bleod 
of some kind is a necessity P—Absolutely. If the men 
who went through fly-country and found no big mam 
mals had sat down and dissected a thousand flies and ex- 
amined the contents of their stomachs under the micro- 
scope, and given us a table describing what they found, 
it would have been much more satisfactory than simply 
walking through the country and saying, “The place 
is swarming with fly, and there are no big mammals.” 
It would have shown what they were feeding on, be- 
cause they must feed; just as water is necessary for a 
fish so blood is necessary for the tsetse-fly. 

18. To what extent could man be a reservoir P—If 
there are many men about, a man is as good a food 
supply as anything else, and I should say a good deal 
better, because he has no hair. IJ have seen a couple of 
hundred tsetse-flies on one man’s back at the same 
time. 

19. The domestic cattle or domestic animals also 
form reservoirs ?--If the cattle lived in fly-country 


they would form a reservoir, but they do not; there ~ 


are no cattle in those places. , 

20. Is it not conceivable that in a herd which ap- 
parently is immune from fly there might be individuals. 
that are immune and would live to form a reservoir P— 
No. 

21. How can ‘that be conclusively proved? All 
the herd of cattle do not die >—There are no cattle in 
fly country; there are no cattle in the Zululand fly 
country or in the Nyasaland fly country. As a matter 
of fact, you do not find cattle in the morsitans country. 
You may find an odd one here and there. 

99. This difficulty does remain, that although it is 
conceded that wild mammals form extensive reservoirs 
for trypanosomes they do not form actually the only 
reservoirs and their absence would not necessarily 
deprive the fly of food from other animals which might 
also contain trypanosomes P—I should say that practi- 
cally if there were no big wild animals the fly would not 
get infection. The infection the fly would get from 
men with this disease, I think, would be very small. 
The cases are very few and far between and men only 
live a short time. Most of the time they are so ill they 
are unable to travel about. It is quite possible a few 
flies might become infected, but that is very different 
from the condition of things at present, where the flies 
are living among thousands of wild animals every one 
of which practically is infected, and these flies live on 





them and move with them and are constantly sucking 
their blood. They are constantly having the oppor- 


tunity of being infected from the wild game. I think 


you could put the men and the cattle, the monkeys and. 


—— 
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The rats, the goats and the mice out of practical 
consideration. 

23, With an infected mammal would the trypano- 
somes be present in large numbers in the blood P—Of 
an infected antelope ? 

24, Yes—In very small numbers. 

25. The reason I asked that question is, that a 
fly biting a mammal would not necessarily acquire a 
trypanosome from that mammal ?—Certainly not. We 
have done a good number of experiments and are able 
to give a percentage of the number infected; that is to 
say, we had antelope in Uganda and kept them for 
some years and fed fly on,jthem and found that the fly 
were very readily infected from the antelope. The 
experiments we made seemed to show that the fly were 
more readily infected from antelopes than from any 
other animal. There is also a certain amount of 
evidence—it has not been proved at present—that there 
may be bodies other than the ordinary forms of trypano- 
somes which may be present in the blood in large 
numbers, which the fly take in with the blood and 
which may give rise to infection. Personally I do not 
think that it is at all proved, but there has been a 
good deal of writing lately on infective granules. 

26. Would this be right—whatever the actual 
numbers may be, the proportion of the flies becoming 
infected from biting mammals would not be a very 
large percentage?—No; if a hundred flies bit an 
infected animal you might get (it depends on the species 
of trypanosome and a number of other things) five or 
six or seven per cent. infected. 

27. Of course, of those infective flies only a small 
proportion would come into contact with man and only 
a small proportion of men would contract the sickness. 
I am trying to see how far the presence of mammals 
is a formidable danger to man. At present, as I 
understand the*disease, it has not assumed any 
formidable proportions in Nyasaland and Rhodesia ?— 
Not among the men. Of course it is very deadly to 
domestic animals, that is to say you cannot take a dog 
through 10 or 15 miles of the country once without 
losing it, or if you took a couple of oxen along the road 
20 miles, ten to one you would lose both of them. 
The other day, there were three dogs brought to 
Domira Bay and instead of being sent through the fly 
country in a fiy-proof box or boxes they were sent 
along the road and we lost two of them. That is the 
general experience. It is a very dangerous country for 
the domestic animals. I look on man as being not 
very susceptible to this disease, but that is a thing 
you cannot experiment upon and you cannot give a 
numerical answer with regard to it. 

28. To sum it up. I do not want to go into this at 
great length—your conclusion is that wild game is the 
chief source ?—I think that they are the chief source, 
and I think the other sources may be left out of 
account. I think in regard to man, perhaps an 
infected man is rather important because, in the case 
of a trypanosome not accustomed to live in the blood of 
man, if the fly took that trypanosome from the blood 
of man it would be more likely to become infected 
with a strain of trypanosome pathogenic or dangerous 
to man than if it had taken it from a wild animal. 

29. You know that an experiment has been sug- 
gested with regard to fencing in an area and what that 
experiment is to prove will become a very important 
question. I suppose you say that it might show that 
the absence of the game meant the absence of the fly ; 
that is the one thing P—Yes. 

30. The other thing is that even if the fly did not 
disappear, it might after the game was driven out be 
free from trypanosomes and harmless P—Yes. 

_ 31. Those are the two propositions which might be 
established ?—Yes. 

32. As regards the first, of course that might be 
established fairly soon, but as regards the second, 

- whether the trypanosome ceases to exist in the fly, it 
would be a very considerable time before you could 
speak with any certainty upon that?—Yes, it would 
take two or three years. 

33. And as regards the disease in man, having 
regard to the fact that it is not a very formidable 


disease at the present time, it might take a very long 
time indeed before you were assured that the disease 
in man had ceased, partly because there are many cases 
of which you would not hear at all, but, in any case, it 
would take a long time before you could be assured 
that the disease in man had ceased to exist P—I do not 
suppose the experiment would assist in that very 
much, because in the fenced-in area there would be no 
men. 

34, Assuming that the game is all destroyed or 
driven out, there might be game immediately outside 
the cleared area, and would it be possible, with any 
confidence, to prophesy the result with regard to the 
fly without further knowledge than we possess as to 
the distance which the fly travels? Is not that a 
factor of importance which we cannot gauge at all at 
present P—I suppose the fencing-in experiment would 
be as good an opportunity of discovering these habits 
of the fly as any other. 

35. It is important as a factor in considering the 
probabilities of the experiment giving some evidence 
of value in checking the disease; the distance the fly 
travels must be a matter of importance in connection 
with that >—We know the fly travels, because we see 
him eircling round us when we are travelling at 30 
miles an hour on a motor bicycle, so that, no doubt, he 
can travel for a short distance at an enormous rate, 
there can be no doubt about that. The fly also sits 
on animals and men, and may be carried 50 miles 
in a day. They were often carried up into our camp 
at Kasu, but as to whether this is a very important 
thing from the practical point of view I do not know. 

36. You would agree with this, would you not, that 
if you could eliminate the fly you eliminate the disease, 
as far as present knowledge goes >—Certainly. 

37.’A complete knowledge of the habits of the fly, 
if obtainable, is of the first importance ?—Yes, I should 
say of great importance. 

38. The expulsion of game of itself would merely 
be a shifting of the fly, not m any way an elimination 
of it P—I imagine the fly would simply go outside and 
live among the wild animals outside as they have been 
accustomed to do all their lives. It would be the 
most natural thing for them to do. 

39. Therefore, if the experiment showed that with 
the mammals the fly left the area, the argument would 
be that, wherever possible, in any country that was 
settled or about to be settled, all the mammals should 
be destroyed. Iam trying to think where the experi- 
ment would lead us ?—You may take it as a certainty 
that when a country becomes settled the wild animals 
go.. There is no use in considering what would happen, 
because it always happens that whenever a country 
becomes settled the wild animals go. The farmer 
is not going to have his fences knocked down by 
herds of stampeding zebras, and wildebeestes, and 
that kind of thing, or his telegraph wire knocked down 
by giraffes. The moment men settle a country the 
wild game go. Of course, in the north of British 
East Africa at present, where the conditions are a 
little artificial, there is a certain amount of settling 
and still a great deal of game, but I imagine a great 
number of those settlers keep down the wild animals 
as much as they can. 

40. Does the fly disappear?—There are no fly 
there. 

41. If the mammals disappeared in that way, 
would not the fly disappear >—You must take from me 
mere hearsay evidence. It is only from reading that I 
can answer. My own idea is that where the wild animals 
have been driven away the fly has gone too, but we have 
never made the experiment. This is one of the objects 
of this fencing experiment. Ihave read many accounts. 
Any practical person will tell you, for example, “ Here 
* is a great big piece of jungle or fly country, suppose 
they find a gold mine here. When they come 
there at first the place is swarming with flies, but 
when they bring a few thousands of natives and a’ 
few hundreds of white men to work the mine, in a 
short time you will not find a big mammal within 
30 miles, as they are all shot, and you will not find 
« a fly either.’ That is what the practical man says. 
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42, I have only two more questions to ask. Are 
you satisfied that Glossina of some kind is the only 
carrier of the trypanosome ?—Practically, yes. 

43. Are you also satisfied as to the question of 
mechanical transmission, whether there can or cannot 
be mechanical transmission either from man to beast 
or from beast to man ?——I think on very rare occasions 
there might be a mechanical transmission, but I think 
it might be left out of account. If you go up the 
country where there is no fly you hear nothing of 
tsetse-fly disease ; it is only when you are living on the 
edge of the fly country that you begin to hear about 
it. Fifty or sixty miles away from the fly country the 
cattle live in thousands, and goats and dogs, and you 
never hear a word about tsetse-fly disease, and yet 
there may be fly-infected animals passing through now 
and again. 

-44, As regards the disease in Rhodesia, in your 
judgment has it not been endemic? If you are right 
in saying that it is a separate disease, the conditions 
for it have always existed ?—Yes. 

45. And the presumption would be that from that 
point of view it is a disease which has always existed 
there P—I think it is an endemic disease, and that it 
has always existed there. 

46. (Mr. Read.) I think there is an impression in 
some quarters that there is a very heavy mortality at 
the present time from sleeping sickness among natives, 
and I think one cught to correct that impression as 
far as one can. You say here in your printed evidence 
that the mortality among the natives in Nyasaland 
from sleeping sickness is insignificant, and may be 
ignored ; that is to say, as far as I understand, there 
have been about 120 to 130 cases in five or six years 
out of a total population of a million ?—Yes. 

47. Then with regard to Rhodesia you go on to say 
that the cases in the Luangwa Valley are not increasing 
from year to year, so that I presume you consider it is 
not a serious question there ?—Yes. 

48, In Uganda, may we say that the position has 
immensely improved since the natives were moved out 
of the fly area and that the disease has been checked 
at any rate for the present ?—I think so; I think the 
disease has been stopped altogether in Uganda proper. 
I have not seen the statistics of late, but I have had 
letters from the Katakiro from time to time, and 
he seems to think it is stopped in Uganda proper, but 
away up in the north-west of the country on the Nile, 
where nothing has been done, the thing continues as it 
was before. In Uganda proper I should say the 


sleeping sickness has been stopped altogether; there 
are no fresh cases. 
49. Even in the north-west there is nothing 


approaching the dangerous position which existed in 
the territory round Victoria Nyanza?—No, it is a 
very fertile and populous part round Victoria Nyanza ; 
up in the north-west it is a much wilder and desert 
country. 

50. With regard to your fencing experiment, what 
time would that take to carry out? You do not state 
that.—It all depends on what kind of fencing experi- 
ment is carried out. What we thought of doing a 
couple of years ago was simply to employ the unem- 
ployed natives of the sleeping sickness area (there are 
about 20,000 there), say a couple of thousand or so, to 
build a wooden fence and to clear round it to the extent 
of, say, 20 yards oneach side. I do not know anything 
about these things, but the magistrate of this district 

_thought it was a perfectly feasible plan, and that the 
men could carr y it out in about three months. 

51. (Mr. Buxton.) What district is that ? — The 
sleeping sickness area in Nyasaland. It is on the map 
there. 

52. That is a very wide area; you said “In this 
district,’ and I presume you have in your mind a 
particular place, which it would be convenient to know ? 
—The fencing experiment would be carried out, I 
presume,in some part of this sleeping sickness area 
or proclaimed area ; it is some 70 or 80 miles long and 
some 20 or 80 miles broad. This is a thickly populated 
area, and you see the large number of villages. This 
is Lake Nyasa; this is the river which forms the 
northern boundary, and you see there are very numerous 


villages dotted along the rivers, these red marks mean 
the cases of Nyasaland sleeping sickness which have 
occurred in this area. You see large portions which 
are desert, where there is no water and where there are 
no villages, and this is, of course, the place where most 
of the game is found (pointing on the map). This is 
all very full of game and very full of fly. That is the 
district in which we propose to carry out the fencing 
experiment. 

53. (Mr. Read.) I see you propose the fence should 
be made “of logs from that kind of tree which, when 
“placed in the ground sprouts, so that in a short 
“time the area would be surrounded by a living 
“ hedge. This would protect the standards from 
“ white ants.” How long would it take this tree to 
sprout and form this hedge? I suppose it would take 
a year or two, would it not P—I do not think so; I 
think at the end of the first rainy season most of them 
would be sprouting and living. It is the question of 
being alive. If you take a log of wood in these 
countries from many of the native trees and stick it 
in the ground it grows into a tree, so that you have 
within a year or so a living fence; they are living trees, 
and they grow bigger and bigger year by year. 

54. You think it would take a year or so to form 
the fence from the time it was started >—Yes. 

55. You give no estimate of the time required to 
carry out the experiment after the fence had heen 
formed ?—Say that the fence was built in the dry 
season and that it was finished by the Ist November, 
when the rains begin. In November and December 
when the grass is still short you might drive the game 
out of it. Then the following year, there having “been 
no game’ in the area for six months, you might find 
out if there were fly left in it. If there were fly 
left in it you could find out the ratio of infected 
flies to non-infected flies, and then you would require 
to go on on the same lines the next year. I should 
say that in three years after the fence was built you 
might be able to get.some information. 

56. That is to say it would take four years, at any 
rate, from now. What staff would be required for all 
this?’ I suppose it is no small operation driving out 
the game from an area of 100 square miles, quite apart 
from the scientific investigations to be undertaken 
subsequently ?—The Director of Public Works has 
given an estimate of the cost of the staff required. 
T am nota practical man in these matters. 

57. That is only the cost of the fence P—No, he 
gives you the cost of the staff and what staff is 
required for five years. 

58. That is for the maintenance of the fence P— 
For the making and the maintenance of the fence and 
the carrying out of the scheme. 

59. I do not think the Director of Public Works 
would be competent to express an opinion as to what 
scientific staff was required ; you would want a certain 
staff of entomologists to go round and make an entomo- 
logical survey, and then I suppose you would want a 
certain number of doctors to go round and examine 
the game after they had been killed off >—I think that 
is a matter for the administration. © 

60. Still, it is a thing to be considered in esti- 
mating the expense ?—To the administration, certainly 
very important. 

61. In Part VII. of your evidence you rather fall 
foul of the entomologists, I see. You say, “ Carpenter 
“ has been working in Uganda for several years and 
« his results in this direction are practically nil”; asa 
matter of fact Carpenter has only been working for 
three years.—-That word “several” is very difficult to 
define. 

62. “Several” is rather overstating it, I think P— 
Has he only been three years ? 

63. (Sir John Bradford.) I should have thought 
two to three years, speaking from memory.—He was 
there a long time before I left two years ago. | 

64. Not more than three, I think. —I am sure 
it is more than two and a half, because he sent in 
reports before I left for Nyasaland; we considered his 
reports in Committee before I left England, and that 
is two full years ago. 
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65. (Mr. Read.) Do you think in Uganda it would 
be possible to kill out the game; for instance, I 
believe there is an antelope there called the sitatunga, 
which is one of the animals implicated ;. it lives in the 
swamps, is very much sought after by sportsmen, but 
is scarcely ever seen or killed. That is one animal it 
would be almost impossible tc clear out?—If you 
gave one of these islands to a syndicate who wanted 
to plant rubber upon it, and they had sufficient capital, 
there would be very few sitatunga in that island in a 
very short time. 

66. I am talking more of the mainland.—Give 
them a strip of mainland. 

67. (Sir John Bradford.) I have not much to ask 
you. With reference to the question asked by the 
Chairman as regards the reservoir and the part played 
by the game versus other mammals, cattle, and so 
forth, and man, is it not a fact of importance that 
the trypanosome is not very pathogenic to the game ? 
Is not that one of the reasons why the game is such a 
very important factor as a reservoir ?—Yes. 

68. I think that had not been brought out, perhaps, 
although it is a matter of very great importance ?—As 
far as one can see, the trypanosome has no effect 
on wild animals; they appear perfectly sleek and 
fat, and they do not appear to be affected in any 
way by the trypanosomes. 

69. It would be correct to say that is one reason 
why the wild game is such a very important reservoir ” 
—Yes. 

70. Could you tell the Committee shortly the 
evidence that the game is immune? You look upon it as 
a fact that the game is immune, do you not?—TI sup- 
pose it depends to a certain extent on the meaning of 
the word “immune”; if atrypanosome can live in the 
blood of the animal, that animal is not quite immune 
from the disease. 

71. We might take it in the loose sense as to 
whether it kills the animal; what is the scientific 
evidence for or against these trypanosomes killing wild 
animals >—We have inoculated a good number of 
antelope with different trypanosomes, but none of these 
antelope have died of the disease. Some of the antelope 
in Uganda remained infective for two years or more. 
There is no evidence from the wild game in a wild 
country as to whether they are killed off by trypano- 
somes or not, because in a country of that sort if an 
animal dies it is eaten up within a few hours by the 
wild animals round about. The best evidence is, of 
course, to inoculate the ordinary antelope as a labora- 
tory experiment, and we have done that quite 12 times. 
It is difficult to keep the antelope alive when you have 
got them, so that we do not have many opportunities 
of making these experiments, but the 12 or so we have 
made indicated that the animals have the trypano- 
some in their blood for a certain time, that they do 
not show any signs of disease, and after a certain time 
the trypanosomes become very scanty in their blood, 
but are still there and can still infect the flies if the 
flies are fed upon them. 

72. Is it not the fact that there are antelope at the 
“present time in Uganda which have been inoculated 
and are still living in health, and that their blood, 
at any rate, comparatively recently, was still virulent 
although they themselves were healthy ?—That is quite 
true. 

73. Lam right in suggesting that that is one of the 
main reasons why the question of the reservoir in wild 
game is of such great practical importance P—Certainly. 

74. If domestic cattle and men and so forth become 
infected with this trypanosome they die, and therefore 
the ae of spreading infection ig shorter ?—Yes, 

. There is another question I wanted to ask: Is 
hea any evidence of pathogenic trypanosomes in wild 
game in fly-free areas P—AII our experience shows not. 
We have examined a large number of antelope from 
fly-free areas, and we have never found pathogenic 
trypanosomes in them yet. 

76. Does that apply to your work in Nyasaland or 
to your other work ?—I am thinking more of the work 
in Nyasaland. We have a large number of specimens 
of blood sent in from fly-free areas round about. 
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When I say a large number I mean 200 or 300 
perhaps. It would be better if it was 2,000 or 3,000. 

77. At the present time you have not found any 
pathogenic trypanosomes in the blood of wild game in 
fly-free areas >—We have not, but I would not despair 
of finding them if I looked long enough. 

78. As a matter of fact, it has not been found ?— 
Not up to the present, and in the case of antelope in a 
fly-free area, that may be due to the fact that after a 
few months the trypanosomes may disappear so much 
out of their blood as to render it impossible to find 
them by ordinary blood examination. 

79. They can be found in the antelope in the 
Uganda laboratory >—Not by the microscope but by 
inoculations, yes. What I meant was that the antelope 
in a fly country are probably always being re-infected. 

80. As regards the fencing experiment, would it be 
correct to say that the main object of the fencing 
experiment from a scientific point of view is to deter- 
mine and ascertain whether the percentage of infected 
flies would be diminished by the destruction of game ? 
—If the fly remained in the fenced-in area then that 
would be one method of discovering the result of driv- 
ing offthe wild game; if the fly disappeared from the 
area that would be another. 

51. That would be the main object of the experi- 
ment from the scientific point of view ?—Yes. We 
have dissected some thousand flies last year and this 
year to forma sort of standard, and the ratio when I left 
was almost the same for this year as for the year before ; 
that is to say, the same number of infected flies per 
thousand. It seemed to be very much the same this 
year as it was last year, so that it would not be at all 
difficult to find out whether that percentage had fallen 
or not. 

82. You look upon that as a very important thing 
to ascertain ?—Yes, I think so. 

83. Further, you believe, having carefully thought 
out this question and knowing the ground, that such 
an experiment is possible 2 _Yes, 

84. And you think the possible fallacies would not 
vitiate it?—It is very difficult to tell what will be 
the result. 

85. At any rate you think from the scientific point 
of view, speaking asa scientific man, it is an experiment 
worth doing ?—I think so, especially as I wanted to do 
it in an economical way and, as it were, just using the 
material on the spot. I spoke to all the different 
people round about there; the magistrates are very 
practical men, and the magistrate in charge of the 
district said he would undertake to do it, “and that 
there would be no difficulty in carrying it out. The 
Director of Public Works was also approached on the 
subject and said that so far as he could see there 
would be no difficulty in carrying it out. 

86. And lastly, the object of this experiment is not 
simply to determine the incidence of the disease in 
man, but also to determine the incidence of the 
disease in cattle, and to render stock raising more 
possible ; is not that so? You allow that this trypano- 
some infection in Nyasaland is more important from 
the cattle point of view than from the human point of 
view ?—Yes. 

87. So that this experiment, if successful, would 
afford information of some value with reference to 
problems of that kind, as well as with regard to the 
human problem ?—Certainly. 

88. (Dr. Bagshawe.) There is only one thing I 
should like to ascertain. You were telling us just now 
about the antelope experiments in Uganda; you said that 
various antelopes which were infected with trypano- 
somes survived and some fre surviving now. I should 
like to ask about the sheep, goats and cattle in Uganda 
that have been infected in a similar way, whether they 
have invariably died as they did in Nyasaland, or 
whether they have survived ?—The sheep and goats 
infected with Trypanosoma gambtense ? 

89. Yes.—I do not think many sheep or goats die of 
T. gambiense. It-is very difficult to get the percentage 
of mortality among those animals but I do not think 
gambiense kills goats or sheep, whereas I should say 
brucet vel rhodesiense does kill them fairly often. it 
is a slow chronic disease; I have not got my papers 
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here, but J think you may take it that gambiense is a 
very mild disease in goats or sheep, and that few or 
none of them will die of it. You will find the try- 
panosome in their blood for a good long time if you 
look hard enough for it, but rhodesiense or bruced is 
a fairly fatal disease to goats and sheep. 

90. Would your reply apply to the cattle as well ? 
—Yes, I should say gambiense has a very slight effect 
upon cattle. Of course bruced or rhodesiense is not a 
very fatal disease to cattle either, a large number of 
them recover but it is a much more dangerous disease 
for cattle than gambiense. It is so difficult, cattle 
being expensive things, to experiment upon a sufficient 
number of the animals to get a good idea, but there is 
no doubt that a good big percentage of cattle will 
recover from brucei under laboratory conditions, whereas 
gambiense would have little or no effect upon them. If 
you get gambiense straight away from a man it is very 
difficult to infect the ordinary animals like dogs or 
rats; you require to inoculate them again and again 
before they take at all. 

91. (Mr. Buzton.) I only want to ask you two 
questions. Assuming this experiment to be tried, 
I understand that one of the most important and 
instructive things that might be evolved from it 
would be to ascertain the ratio of infected and non- 
infected flies after a certain period; but would not 
the activity of these flies (and they seem to make 
light of travelling 30 miles an hour from what you 
say) destroy the value of that, because they would 
invade your 10-mile area, make nothing of it, and 
be continually invading it?—It is very difficult to 
know what these little creatures will do unless you 
try an experiment; it is a difficult thing for a man to 
know himself, but when man tries to get behind the 
brain or the mind of a fly it is still more difficult. I 
could not say what the flies will do at all. 

92. The morsitans is a very active fly ?—Very 
active; it can fly with great rapidity, but whether 
he would go five miles, or three miles, or four miles to get 
a feed and then come back again to his ordinary haunts 
is a matter for experiment. I expect if you fenced 
in this area and drove the big game out, there would 
be no fly left except round the edges. 

93. There would be nothing to tempt them in, 
you think ?—That is so; where the carcase is there 
will the flies be gathered together. 

94. It struck me, as a non-informed layman, as a 
most curious anomaly that you have not a repetition 
of the epidemic in Nyasaland that you have had in 
Uganda. You have all the conditions, it would seem 
to me from what you have told us this morning, very 
interesting facts—a large native population, a vast 
number of wild animals infected with the trypanosome 
and the fly continually moving about. You have told 
us you have seen as many as 200 flies feeding on the 
back of a native. What strikes me as very difficult 
to account for is that you have not had already a 
tremendous epidemic of sleeping sickness. Can you 
differentiate between the two countries in your mind ? 
Can you surmise why it is that there should be 
comparatively very few cases in Nyasaland and a tre- 
mendous loss of life in Uganda ?—You are dealing with 
two different diseases altogether. In the one case you 
are killing off the natives in Uganda with a machine 
gun, and in the other case you are knocking them 
down one by one with a big elephant gun perhaps. 
They are two different diseases ; man is very susceptible 
to the one and not very susceptible to the other. He is 
susceptible to the Congo sleeping sickness; he is not 
at all susceptible to the Nyasaland sleeping sickness. 
He has had the Nyasaland sleeping sickness for 
thousands of years ; he has been born and bred among 
it. The blood of a man has no deleterious effect on 
Trypanosoma gambiense; the blood or serum of a man 
has a very deleterious effect on Trypanosoma brucei 
vel rhodesiense. If you put Trypanosoma gambiense 
under the skin of a man that man will certainly get 
the disease, but if you put Trypanosoma brucei vel 
rhodesiense under the skin the blood of the man will 
probably kill off the trypanosome before it is able 
to multiply. That is the reason why cases of the 
disease in tbe one country are few and far between, 


and in the other country why it has knocked the men 
down by hundreds of thousands. 

95. I follow that, but may we take it that to a 
large extent, or in the case of a great many individuals, 
they are practically immune from the disease in Nyasa- 
land? If we have 200 flies, a proportion of which are 
infected, biting a man simultaneously, what is the 
reason he does not take the disease for a certainty ?—I 
have been trying to explain that the blood of man has 
avery deleterious or killing off effect on the Trypano- 
soma brucet or rhodesiense. If you take a rat full of 
Trypanosoma rhodesiense or brucei and put a small 
quantity of haman serum under the skin of that rat 
you will kill off all the Trypanosoma brucez in that rat 
or a great number in a very short time, whereas if you 
take another rat of the same description and with the 
same number of trypanosomes, but the trypanosomes 
being Trypanosoma gambiense, the injection of the 
human serum will have no effect upon them. 

96. Is not that another way of saying that the 
human animal, or the native human animal, has become 
for one reason or another more or less immune in the 
course of centuries ?—We people who work at these 
things by experiment seldom or never try to answer 
these difficult questions. You are talking about a 
person having become immune. I would say that man 
had never been anything else. I should say that very 
probably at first (and it is a question of evolution) 
Trypanosoma gambiense and brucec were the same, but 
at a particular time and place there were a large 
number of natives about and the flies fed a great 
deal on the natives and bruced got into a man and 
lived there; on account of some peculiarity about this 
particular brucei he was able to live in this man and 
multiply. Then the flies took it from that man and 
it went on for many generations and after several 
thousands of years gambiense changed from brucei so 
much that it could live with ease and comfort in the 
blood of man without any danger of being killed off, 
whereas the original stock from which it came, brucez, 
still retained the original habit of being killed off by 
means of the blood serum of man; but these things 
are so much in the clouds and in the region of specula- 
tion that we very seldom spend any time over them. 

97. (Sir William Leishman.) I will not trouble you 
very much, but I would like to ask one or two points 
about your work with flies in captivity. How long 
will a fly. go without blood ?—Four or five days. I 
think if you kept some flies they might live 12 or 
14 days if you absolutely starved them to death after 
having given them a big feed the first day, but I do 
not think there would be many living on the fifteenth 
day. It would dependa great deal on the temperature 
and the humidity of the air how long they lived. 

98. You have bred a lot of flies from pupx; have 
you ever succeeded in breeding the second generation 
in captivity P—Yes, but not to any great extent. 

99. Have any of the second generation been the 
descendants of infected flies which you have proved to 
be infected yourself ?—Yes. 

100. Have you had any results from that—I am 
talking of morsitans ?—I was thinking you were talking 
about palpalis. We have had thousands and thousands 
of palpalis pup. In fact the natives brought up 7,000 
pup of Glossina palpalis in one day but you could offer 
a sovereign for every wild pupa of morsitans without 
getting one, so that we had far more laboratory-bred 
flies to work with in palpalis than in morsitans. It is 
a dificult matter to get the morsitans pupe and I was 
talking about palpalis when I said we had them. 

101. With palpalis have you any observations on 
the second generation of flies coming from a fly you 
have known to be infected ?—The only observation is _ 
that we never found these laboratory-bred flies infected ; 
I think that has been proved as well as we can prove 
a thing, that the fly does not transmit the parasite to 
its offspring like a tick. 

102. Have you confirmed the work on the influence 
of temperature on the infectivity of the fly? In 
certain seasons do you get their infectivity more 
readily than in others ?— Yes, it came out in the 
ordinary course of work; I do not think we studied it 
for itself but it came out in the ordinary course of 
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work. We keep the temperature and the humidity of 
the air all the year round and the number of days 
within which the flies become infective, the percentage 
which becomes infective, and so on. 

103. About what difference in temperature do you 
get at the different seasons ’—In Nyasaland ? 

104. Where you have been working in Nyasaland ? 
—I suppose an average mean temperature of perhaps 
15 degrees difference. 

105. What situations have youfound pups in P—As 
to morsitans we never find the pupe at all; one or two 
have been found but practically they are never found. 

106. In the case of palpalis >—They are constantly 
_ at the edge of a lake or river and they have a pre- 
dilection for sandy shores, so that very often they are 
ge in large numbers on some suitable beach of 
sand. 

107. I remember that in your Uganda work; you 
found the same thing in Nyasaland ?—We never found 
the pups of morsitans at all in Nyasaland; there are 
no palpalis in Nyasaland. 

108. (Dr. Balfowr.) I only wish to ask you two 
questions and the first is an entomological one. Have 
you ever seen or heard of a tendency on the part of 
tsetse-flies, either morsitans or palpalis, to congregate 
on any special form of vegetable growth, such as tree- 
fungi, euphorbia, or plants of that nature P—No, I never 
saw anything of the sort. 

109. We know that certain insects, Hemiptera 
or plant bugs, are known at the present time to 
acquire from plants, especially euphorbia, protozoal 
parasites which are allied morphologically in some 
respects to the trypanosomes, and one of those has 
been recently shown by a French observer to be patho- 
genic for small animals. Some such fact may possibly 
answer the question which the chairman put as regards 
the original origin of blood trypanosomes, and I 
wish to ask if you thought—TI do not say for a moment 
that at the present date any such thing may play a 
part in the infection; but is it possible that these 
leptomonas or herpetomonas may, owing to changes 
in environment, become pathogenic blood trypano- 
somes ?—Yes, I think that is a thing which may have 
happened in the past. 

“110. It would take a very long time for such a change 
to oceur P—Yes. 

111. You do not think at the present time any 
pathogenic form of trypanosome would be likely to be 
found in such vegetable growths ?—I do not think so. 

112. The only other question is with regard to 

Part VII. as regards other methods of dealing with the 
flies and destroying them: do you think it would be 
possible to devise any form of effective trap for trap- 
ping tsetse-flies P—I do not think so. 
. f 113. If such a trap could be devised do you think it 
could be used with advantage to proteet zones round 
villages and in palpalis country, at watering places and 
so on, as a subsidiary measure to what you have already 
proposed ?—I have never been able to think of anything 
which would be effective. 

114. I take it any such trap would be better if it 
had some form of movement about it >—Yes, and life ; 
we tried blood in a gourd but it was a very great 
failure. 

115. (Professor Newstead.) I think I will not venture 
to ask Sir David Bruce any question with regard to 
Glossina morsitans in Nyasaland, seeing that he and I 
have traversed the same country, but I should like to 
ask him a question with regard to the animal and 
fly prophylaxis. Do I gather you advocate three 
methods or three systems, first the clearing of big 
game from a given area; secondly, to clear that 

articular area ot all shade-giving vegetation; and 
thirdly, to fence that area with a fencing of some kind. 
Do I understand all these three experiments are to be 
conducted in one and the same area ?—The first thing 
is to put up the fence, and the next to clear out the 
game from the area and see what the effect of that is. 
Tf the fly still remain in numbers and infective, then 
try the third thing, that is, clear the scrub. 

116. That is to say, it is just possible that after 
having driven out the game from that particular area 
tsetse-flies might still remain, and that then it might 


be found necessary to clear away the shade-giving 


. vegetation P—Yes. 


117. (Stir Stewart Stockman.) I think you probably 
gave the answer toa question I wanted to ask you, 
namely, to account for the absence of sleeping sick- 
ness in Zululand. May I take it the answer you 
gave just now was the explanation ora possible explana- 
tion P—There is one answer to that, and that is that in 
the fly area in Zululand, there are no natives, and there 
being no natives there can be no case of sleeping sick- 
ness among them. The reason why there are no 
natives is that the Zulu lives on his cattle; his cattle 
are his money and his life, he buys his wives with 
cattle, and everything is done with cattle; he will not 
live in a country where he cannot keep cattle, and 
therefore in the fly country there are no natives. The 
natives in this particular region here in Nyasaland are 
quite of a different class; they do not deal in cattle in 
that way so that this little area herejhas a population of 
some 20,000 inside it, which gives a better opportunity 
for the Trypanosoma brucei to get a chance, as it were 
at some particular man, 

118. (Chairman.) When you say brucei you mean 
brucet vel rhodesiense—you do not distinguish between 
them ?—No. 

119. (Sir Stewart Stockman.) Is it not rather 
curious there should be no case? I understand there 
has been no case, but I am not quite certain ?—I think 
it is very curious but I think it is quite possible that 
there may have been cases in these areas of this disease 
in man without its being noticed. I think it is only 
within a very few years that blood examinations have 
been made in these cases. J wrote in my summary of 


_ evidence, which Sir William Leishman will bear me 


out in, that one of the most common diseases in the 
world was not recognised for hundreds of years; it was 
only recognised 13 years ago. Before that all these 
cases were returned as malaria. It has nothing to 
do with malaria. If the medical men had made proper 
blood examinations they could not have said it was . 
malaria. Soin the same way I think cases of T. bruce 
disease may have occurred, a few cases here and there, 
and that. they may have been called malaria and the 
man died and there was an end of it. 

120. (Chairman.) Malta fever is the same thing ?— 
Yes; when I went to Malta in 1884 there was no such 
thing as Malta fever. It was all returned as remittent 
fever, or if it was a very serious case it was returned as 
enteric. Such is the habit in man of deceiving himself 
that I have seen a medical officer who had five years’ 
medical education looking at a piece of intestine, and 
saying, “ There is the enteric ulcer,” and I would look at 
it very closely and say, “I can see no ulcer there”; he 
says, ‘‘ Do you not see that ulcer there?” and I say, 
«“ No, I cannot see it,” and he goes and writes in his 
report that the intestine is markedly ulcerated. How 
these things happen I do not know, but that is the fact. 

121. (Sir Stewart Stockman.) With regard to this 
suggested experiment it is the fact, is it not, that ina 
partial way we have already had something, not exactly 
an experiment, but something done following on the 
rinderpest in Africa ? Is it within your knowledge that 
after the rinderpest had swept away the game, certain 
parts of South Africa where stock farming was impos- 
sible before became possible for stock farming ?—Yes, 
I think so; again, that is one of those things you do 
not do by experiment, you have often to trust to 
hearsay evidence. When I was in Zululand in 1894, 
1895, and 1896 (I left in 1897) the fly country was 
full of fly, and the rinderpest came in the next 
year and killed off most of the big game. When I 
came back from the war in 1902 there was some 
question (Mr. Austen here remembers it) as to the 
particular species of tsetse-fly which inhabited this par- 
ticular part of Zululand, and I was anxious to get 
some specimens so that Mr. Austen might see what 
they were. I wrote almost every year to the magistrate 
who lived on the top of the Ubombo hill overlooking the 
fly country asking him to send me specimens of the fly 
and he replied each year, ‘‘ There have been no flies here 
since the rinderpest passed through the country.” 
About 1908 I wrote again and got a box of flies which 
I .gave to Mr. Austen. Then the magistrate said, 
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“The fly has come back; the big game are getting 
more numerous.” But that to my mind is not very 
good evidence, as it depends on the magistrate, he 
might be a man who told fairy tales, or he might 
be a man too idle to send a native down to the fly 
country to see if there were flies there in the particular 
year, but I give it for what it is worth. With regard 
to Nyasaland in the same way, in this country here 
there was no fly up to a few years ago. When the 
rinderpest passed through in or about the year 1895 it 
killed off most of the big game, and at that time (this is 
the report of the white people, missionaries, and others 
who knew the country) the fly disappeared out of 
the whole of this fly country, but remained at a spot 
near the south of the lake, and it was known they were 
there. I have a map of Nyasaland here which may be 
useful; this is only a map of a small part. Here is 
Domira Bay; it was down south of the lake that the 
fly remained. There were thousands of cattle all over 
this country a few years ago, that is to say, eight or 
ten years ago. There was a man here at Lingadzi who 
had large numbers of cattle, and he had them round 
Domira Bay and all over the country. There were no 
deaths among them at all until suddenly they began to 
die, and he was forced to take them out of the country 
altogether in order to save further mortality. This is 
said by certain people to have been due to the fact of 
rinderpest passing through this country about 1895, it 
being 10 years before the fly again spread over this 
area. There can be no doubt that this is typical fly 
country, and has been from time immemorial. 

122. I think in Africa in some of those areas here 
it is almost the unanimous belief of farmers that you 
cannot stock-farm in a place where big game is kept; 
do you agree with that ?—In a country where there is 
no fly the wild animals would naturally damage the 
stock farmer by eating up the food his own stock 
ought to get, or by destroying his fences. 

123. I refer to the fly country particularly >—In 
the fly country the farmer could not keep stock at all. 

124. (Mr. Austen.) At the risk of increasing Sir 
David Bruce’s disdain for i 
very fond of them. The entomologists say, and go on 
saying, “‘ We want to find out more about the biono- 
mics of the tsetse-fly ’; you can say that for 20 years 
and in the meantime nothing is being done, and I have 
only a few more years to live myself. 

125. I can assure Sir David that the entomologists 
are as anxious as he is to find out the real remedy. I 
would like to ask two entomological questions, and also 
two others. When this new trypanosome was dis- 
covered in North-Eastern Rhodesia and in Nyasaland, 
certain structural peculiarities were noticed init which 
led people in the first place to think they were dealing 
with a new parasite. Subsequently, those peculiarities 
were re-considered; they were found elsewhere, and Sir 
David Bruce came to the conclusion that this try- 
panosome was nothing but Trypanosoma brucei which he 
himself had discovered in Zululand in 1894-7, and that 
it was disseminated by the same fly. I see he says here 
on page 2 in the first section of his evidence that, “It 
was proved at that time ”’ (that is in the nineties) “and 
« for the first time that these parasites were carried 
“ from sick to healthy animals by the local tsetse-fly 
«“ Glossina morsitans.” I should like to ask whether 
the figures you yourself published at the time did not 
show, “and whether the specimens you sent from Zulu- 
land also did not show that the fly you had to deal with 
then was not Glossina morsitans at all but a totally 
different species known as_ Glossina pallidipes ?— 
There is no doubt that the evidence is that the tsetse 
fly we were dealing with in Zululand was Glossina 
pallidipes. I look on Glossina pallidipes and Glossina 
morsitans as being very closely related. They 
have the same habits, they inhabit the same country 
and live among the wild game in the same way, so that 
I look on the two as being very closely related, and you 
can call them one for practical purposes. 

126, But the structural differences between them 
are at least as great and, I think, I might call them con- 
siderably greater than the structural differences between 
two so-called species of trypanogomes. I think you 
admit that?—That is your trade, it is not mine. I 





know they are very nearly the same size and live in 
the same kind of country and have the same habits, 
and I am perfectly certain the trypanosomes develop 
in the interior of pallidipes in the same way as in 
the interior of morsitans and that is sufficient for me. 

127. That is not doubted. I think I may take it 
that this is a misprint here on the second page of your 
statement ’—Yes, that word “ morsitans”’ is meant to 
include pallidipes. We find that even in brevipalpis, 
which is a very different kind of fly from morsitans or 
pallidipes, the same development goes on of the Tiry- 
panosoma brucei vel rhodesiense as in morsitans. 

128. Recent results have shown that whereas we 
used to think that all tsetse-flies had the same 
habits we know now, in certain cases at any rate, that 
the habits of different species of tsetse-flies are very 
markedly different, and therefore I think when we 
mean one particular species we must now be careful to 
call it by its right name; it may have a practical 
bearing >—Yes, but in this particular case I think 
these two species—morsitans and pallidipes—are very 
much the same in habits and habitat. I was talking 
about palpalis, which have very different habits, and T 
would differentiate strictly between palpalis and 
morsitans. 

129. They eleue to totally different groups, of 
course. My second question has reference to the 
statement in Part V. of your evidence as to the great 
powers of flight of the fly. Sir David Bruce says that 
morsitans can possibly fly a mile a minute, but I humbly 
beg to doubt that; certainly no one will deny that, if 
we have a deadly fly such as this tearing about Africa 
at the speed of an express train, the question is far 
more serious even than we now think it is, and when 
this particular fly is said to overtake a motor-cycle 
going at 30 miles an hour, I should like to ask how 
much start the motor-cycle had ?—It is quite possible 
that the fly can fly at the rate of a mile a minute, but it 
does not do it, because it does not want to do it; it 
does not come into its particular habit of life. I can 
run at five miles an hour, but I never do it if I can 
possibly help it. 

130. Erroneous impressions get abroad on very 
slight foundations, and I think we ought to clear up the 
point as regards how much start the motor-cyclist had. 
I doubt whether there is a fly in existence which can 
fly at 60 miles an hour for any distance atall. It is 
admitted that the faster an ordinary cyclist goes the 
more flies will follow him, not only Glossina morsitans 
but palpalis too ?—Yes. 

131. How did you time them?—We had not a 
starter. 

132. Do you mean to say that a cyclist going at 30 
miles an hour actually passed a point and got a good 
way beyond it, and that the fly started from that point 
and caught him up ’—What I mean is that when you 
are going along at a great rate the flies are passing 
over your head and seem to be in front of you at one 
minute and behind at another, and they seem to alight 
on you as they like, you knock them off, and they come 
buzzing on to youagain. ‘hey seem to me to have 
command of the situation, you can call it 60 miles an 
hour or 100 miles an hour, but all I say is that they 
are very rapid on the wing. 

133. I might suggest that a cyclist going at a rapid 
speed through the air forms a partial vacuum in the 
air, and diminishes the air resistance for any insects 
which may be about him or following him, and there- 
fore in your view he renders it much easier for the fly 
to travel over the ground at a rapid pace than if there 
were no cyclist at all >—We are pacemakers, in fact. 

154, Yes, if you like, and you facilitate the passage 
of the fly, you would admit that ?—I admit that. 

135. Inotice in Part IT. of your evidence, in referring 
to Dr. Taute’s experiments upon himself, which, of 
course, all the Committee are familiar with, you say 
“It isa matter for keen regret that these experiments 
were not successful.’ Iam not sure that the Committee 
will agree with that remark, because if they had been 
successful we should have been mourning the loss of a 
very able investigator. You say thata negative experi- - 
ment proves hothing. With regard to that you will admit 
that Dr. Taute is at issue with you. You have referred 


MINUTES OF EVIDENCE. 9 





10 October 1913.3 





to the question of infective granules. Have not Dr. 
Taute’s results possibly some bearing on that point ? 
Dr. Taute claims that his results show that we are not 
entitled to assume that a trypanosome in an animal 
which looks lke the Nyasaland trypanosome of man 
is in fact that trypanosome unless it does actually 
produce the Nyasaland or North-East Rhodesian 
sleeping sickness in man. May not the real cause of 
this disease in man be not Trypanosoma brucei or 
rhodestense, or whatever you like to call it, but the 
infective granules of a hitherto unrecognised trypano- 
some, possibly indistinguishable in appearance from the 
Trypanosoma brucet although of infinitely less common 
oceurrence >—I do not know exactly how to answer 
this, but I imagine there might be two species 
of trypanosomes exactly like each other, and that the 
one was pathogenic to man and the other non-pathogenic 


. to man, but for practical purposes we cannot distinguish ~ 


between them. They are exactly the same under the 
microscope and have the same action on different 
animals. The only animal we cannot experiment on 
is man; if we could, in a couple of months we could 
answer this question. These trypanosomes vary 
extraordinarily. If you take another protozoal 
disease called horse-sickness in South Africa, it is said 
that you could make a horse immune for Valley A ; 
you take this horse and put it into Valley B and he 
takes horse-sickness and very probably dies. You can 
immunise a horse against A and B and C Valleys in 
the Transvaal, and when you put him in D Valley he 
again takes horse-sickness and probably dies. That 
means there are a great number of different strains, 
and one strain does not protect from another; so, in 
the same way there may be strains of brucei which are 
more virulent towards man than the ordinary strains. 
The reason of that may be that it has gone through 
a man once or twice, and the fly has got it from the 
man. Those questions are all very difficult. The 
strains of these protozoal diseases are very different. 
Professor Layveran, in Paris, tries to separate one 
species of trypanosom:? from another by giving an 
animal, say, trypanosome A. He has another B which 
looks very like trypanosome A which comes from another 
part of Africa, and when the animal has recovered 
from A he gives it B; he takes the temperature very 
carefully, and if he finds there is a little change in 
temperature he says there is a reaction, and therefore 
A trypanosome is different from B. I think you 
will give a new name to the same trypanosome if by 
chance it should come from a different part of the 
country, if you go in for this way of diagnosing them. 
I do not know whether I have answered your question ; 
if not, I will try again. 

136. I am afraid we are rather substituting the word 
“strain ”’ for “species *°—— ?—I do not think you can 
call them species; they are surely too close to one 
another to be called species, I think they are the same 
thing, but one may have passed through one particular 
animal for some generations, and so become changed 
to some slight extent, and I think the word “strain” is 
better than “species.” We would be simply buried 
under species if you allowed the word “species ” to be 
read instead of ‘‘strain.” 

137. If there are two strains, one of them the 
common cause of disease among domestic animals, while 
another is uncommon but causes sleeping sickness 
in man, that may account for the very slight incidence 
of human trypanosomiasis in Nyasaland and North- 
Eastern Rhodesia ?—That is so. If you can show me 
how to elucidate this and prove it, I will be very much 
obliged because we have been out for two years trying 
to solve it and have not done it yet. 

138. Only one other question; it is claimed that, 
game infects man with the trypanosomes of sleeping 
sickness. Why should it not be the other way about, 
and that man infects the game? Have not recent 
results in Uganda tended to show that infection of the 
game with human trypanosomes tends to die out 
entirely, even in so short a time as four or five years ? 
—How many questions are there there ? 

139. Perhaps two, but itis not necessary to take 
them singly. Why should not the fact be that man 
infects the game instead of game infecting man? Have 
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not recent results in Uganda served to show that the 
infection of game by Trypanosoma gambiense tends to 
die out in time, even in so short a time as four or five 
years ?—I suppose there is a little evidence that the 
fly on the shores of Victoria Nyanza are becoming less 
infective than they were three or four years ago, but 
that is a kind of evidence that is very difficult to get 
at, and one would require to wait some years before 
one could answer the question. 

140. Whereas four years ago you could get an 
infected tsetse-fly if you fed, say, 500 flies on an 
infected antelope, now it would take 1,200 or 1,500 
tsetse-flies —But still it is a very delicate kind of 
experiment that, with a big possible error. 

141. It points to something if you get that result 
surely ; does it not tend to show that the infectivity of 
the game is decreasing or remaining stationary in 
Uganda ?—I would leave it for you gentlemen to judge 
as to whether the few experiments made on this point 
are sufficient to allow us to come toa decision. If a 
few years hence the tsetse-fly on Lake Victoria are 
absolutely non-infective, and this is proved for some 
years, and men can go back to the shores of the lake 
and Hive there with impunity, I should say that what 
Mr. Austen is saying is true. For my own part I 
think the wild game on the shores of Victoria Nyanza 
will keep the Trypanosoma gambiense going for a very 
long time. 

142. But if the game did become absolutely non- 
infective after the lapse of a certain time after the 
removal of the human population, surely it would show 
that the game had become infected from men and not 
men from the game ?—No one will go against you 
for a moment or deny that it was man that brought 
the Trypanosoma gambiense into Uganda. Before 1905, 
or 1906 or 1907 or 1908 there was no Trypanosoma 
gambiense in Uganda as far as I know; it was brought 
in by man from the Congo, and from the natives it 
went to the wild animals, but what does it matter ? 

143. It matters in this way that if you let the wild 
animals alone, and remove the source of infection, 
which in this case is man, the wild animals themselves 
are harmless as regards sleeping sickness in Uganda. 
I think it shows that, does it not? The game does not 
infect man, but man infects the game; that is a rather 
important difference P—I think it would be far better 
if you stuck to morsttans in Nyasaland and did not go 
up to Uganda, because you are dealing with two 
different species of disease, two different species of 
tsetse-fly, and two different species of trypanosome. 
I think we had better stick to the morsztans. I think 
myself the gambiense has probably become acclimatised 
to man and is a human trypanosome. 

144-5. (Dr. Martin.) Supposing you admit that the 
human beings infect the game, does it in any way 
influence your opinion that the game may be an 
important reservoir of the disease in the absence of 
man ?—No. I think the wild game will prove to be 
a very important factor in regard to sleeping sickness 
in Uganda. It is a question of speculation, but I 
imagine 10 or 20 years hence you will find wild animals 
infected with 7. gambiense on the shores of Lake Vic- 
toria,, A few years ago I prophesied that within 
48 hours of the men being removed from the shores 
of Victoria Nyansa the whole disease would dis- 
appear. But I reckoned without my host, I reckoned 
without the wild game, and I also reckoned without 
the’ development of the trypanosome in the fly, but 
I really think in Uganda the presence of infected wild 
animals will be found to be a very practical and very . 
important factor in the question. 

146. Are there considerable areas which are in- 
habited by Glossina palpalis in Nyasaland ?—There are 
no palpalis in Nyasaland at all. 

147. Is that the answer to the question asked by 
Mr. Buxton: “ Why there had been no epidemics of 
sleeping sickness there” ?—Cf “ Congo sleeping sick- 
ness ’’—certainly. 

148. I do not think you have quite satisfied Mr. 
Buxton ?—The absence of palpalis I look on as the 
reason why there has been no extension of ‘Congo 
sleeping sickness ” beyond the habitat or the boundaries 
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of Glossina palpalis. We have maps giving these 
distributions, if any person would like to see them. 

149. (Mr. Rothschild.) What I was trying to 
ask you before was this—seeing that the fly, after 
feeding on the infected animal, only becomes infective 
after 17 to 32 days, was the examination of laboratory- 
hred flies done immediately they were hatched or soon 
after they were hatched, or had a similar space otf 
time, 17 to 32 days, been allowed to elapse before 
they were examined in order to see whether they might 
not inherit the sleeping sickness and yet only become 
infective after the same time as they do when biting 
an infected animal. I wanted to know whether that 
experiment had been tried ?—I do not think it has ever 
been tried as an experiment for that particular pur- 
pose. I think laboratory-bred flies have probably been 
fed on animals for three or four weeks, because you 
have a great number of laboratory-bred flies ; you have 
a stock of them, and they have to be fed every day or 
two to keep them alive, and I have no doubt in these 
cases they were often fed for more than three or four 
weeks, because in Uganda we had any number of these 
laboratory-bred flies. As I have said, the boys brought 
up 7,000 in one day of the pupz, so that we could have 
a thousand laboratory-bred flies a day if we liked, and 
we had large numbers, and all the laboratory-bred 
flies kept in stock were fed every two days to keep 
them alive. I am sure if there had been any 
hereditary transmission at the end of 32 days that 
would have come out, but we never made an experi- 
ment for the particular purpose of proving that 
question which you have asked or disproving it. 

150. The only other question I should like to ask 
you is this: Dr. Yorke has stated in one of his articles 
that he found one of his laboratory boys showing 
trypanosomes of “ Nyasaland sleeping sickness ”’ in his 
blood, and he kept him under observation for a year, 
and he did not exhibit any signs of illness. As it had 
been ascertained that most, if not all, the cases of 
human trypanosomiasis of the Nyasaland type died 
within six months, has any regular examination of a 
large number of apparently healthy natives been made 
in order to see if that was a single case of immunity or 
not ?>—I am afraid we have not made any experiments 
on that line; we have not taken a thousand men in 
the sleeping sickness area and examined their blood 
for trypanosomes. We have examined a fairly large 
number of natives, but we bave not done it on the 
large scale which would be required. Kleine, who 
lives over 600 miles north of us on the east shore of 
Lake Tanganyika, took this point up, and he thought 
it might be that the natives living in the morsitans 
area became to a certain extent immune to the disease 
by taking it when they were very young, just as young 
calves have red-water and other diseases and recover 
from the disease very rapidly and remain immune all 
their lives. Kleine examined 500 native children in 
one of these areas and found nothing. With regard 
to Dr. Yorke’s statement, I do not remember the 
exact circumstances of this statement; did he only 
find the trypanosomes once or more than once ? 

151. He found them more than once throughout 
the whole year of observation ; they were living in the 
blood. He merely mentioned that he kept the case 
under observation for a year, and that no trypano- 
somiasis appeared. — Did he see the trypanosomes 
once ? " 

152. He does not state that exactly.—I think he 
sught to say exactly, because that native may have 
been desirous of obtaining the sympathy of his master, 
Dr. Yorke, by giving him a specimen of blood which 


he said was taken from his own arm, whereas it may 


have been taken from a monkey. 

153. ] do not think that could be so, because he 
distinctly states that he examined the blood of this 
native, and he would not make astatement like that ?— 
This is a very important point, and he does not seem 
to have treated it with the seriousness which it deserves. 
Does he give dates, ‘photographs, and charts? This 
is a thing which deserves any amount of labour. Has 
he given it? Isit not rather a casual sort of statement 
that trypanosomes had been in the blood of the boy 


once, and he examined him to see afterwards and 
never found them again ? 

154. No; he simply states he had found this one 
only. He was discussing the point whether the man 
was a reservoir, and he had only come across that one 
case, and I wanted to know if other people had made 
similar experiments P—No, we have never found the 
Trypanosoma brucei vel rhodesiense in the blood of any 
native who was not seriously ill of the disease and who 
shortly afterwards died; but I certainly, if I found a 
case of that sort, would describe it at great length. 

155. (Dr. Chalmers Mitchell.) A certain heaviness 
of bombardment is useful in giving infection, is it not? 
Theoretically, one or two trypanosomes would give the 
disease, but, in practice, the more the human being 
has been attacked the more certain the result P—As a 
matter of fact, papers have been written saying that 
if you put in too much blood you will not get the 
disease. 

156. You do not believe it matters whether you 
are bitten by a number of flies or not ?—No, I think 
one fly is quite enough. 

187, You think the trypanosomes multiply so 
rapidly that one is just as good as a whole lot, 
roughly ’—Roughly speaking, yes. 

158. They are not like bacteria in that way ?—No. 
If you see the salivary duct of the fly, you see the 
enormous number of trypanosomes in the fluid. As 
soon as the fly bites its prey it injects a drop of that 
fluid, so that every time it bites it must inject probably 
several thousands of those trypanosomes. 

159. So that, really if you are bitten once by an 
infective fly it is probably good enough ?—That is what 
we find ; it takes every time. 

160. You take the view, I think, do you not, that it 
is pretty certain you cannot distinguish the trypano- 
somes of the bruce? group very well morphologically from 
one another; it is very difficult to distinguish gambiense 
and brucez morphologically ?—Yes, especially if you 
are taking the blood straight away from man. If 
you made some inoculations into the smaller animals, 
I think in most cases you would be able if you 
examined a large number of the trypanosomes to make 
a very shrewd guess as to this being rhodesiense or 
brucei and that gambiense; but if you took specimens 
from the blood of a man and only had these trypano- 
somes to examine, you could not tell the difference 
between gambiense and brucez, and you never could 
tell the difference between brwcez and rhodestense. 

161. That I understand, but the fact that you 
cannot distinguish very certainly gambiense from brucet 
would also apply. Supposing rhodesiense and brucet 
are distinct, you would not expect to find that mor- 
phologically, would you?—You would not be able to 
distinguish between them morphologically. 

162. So that the fact that they are practically 
identical in appearance does not carry you very far in 
distinguishing them?—I think the morphology of 
trypanosomes is one of the best characters we have 
for distinguishing between the different species. If 
you look at the pictures there you can tell the species 
of trypanosome by morphology alone, with the excep- 
tion of the bruce group. 

163. Supposing these three or these two are all 
very close morphologically you have to rely on some 
of the other tests >—Yes, the human serum itself is a 
very good test between gambiense and brucet. 

164. So that, if you give gambiense to an animal— 
a monkey, for instance—and get it to take the disease 
which is produced, that is very closely parallel to the 


-human gambiense—sleeping sickness >—Yes. 


165. You get the same fall in the temperature 
before death and all that sort of thing ?—Yes, and 
the same change in the structure of the brain in the 
monkey as in man. 

166. It is quite clear that the clinical picture of 
gambiense disease in man and in animals is similar ; 
you do not expect it to be identical, because no two 
animals are alike; but it is very close, is it not >—Yes, 
especially in the monkey. 

167. Then when you come to nagana disease, what 
you showed to be tsetse-fly disease, is that quite like 
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Nyasa sleeping sickness—is that as close to it ?— 
Among animals it is absolutely the same. 

168. The parallel between men and animals in the 
case of gambiense disease is very close indeed ?—Yes. 

169. Is the parallel between men and animals in the 
case of the brucez or rhodesiense disease just as close ? 
—Yes, it is an acute disease; it gives rise to edemas 
just as you have in horses with nagana. It is a rapidly 
fatal disease just as it is among animals, that is to 
say, brucet will kill a monkey in a fortnight or three 
weeks, or a month, whereas gambiense will kill a 
monkey in a year. Gambiense will kill a rat in 70 
or 80 days; bruced will kill a rat when he has got 
accustomed to it in two days. It is a very much more 
acute disease. 

170. The one is always fatal and the other not 
necessarily fatal P—Yes, but gambiense is also a pretty 
fatal disease. 

171. The parallel is pretty well the same in both 
cases P—Yes. 

172. You say you cannot at present make the 
crucial experiment on human beings P—No. 

173. Has it been attempted to test in the other 
way? Have you infected animals with the Nyasa 
human sleeping sickness disease and produced exactly 
the old tsetse-fly disease P—Yes ; the moment I became 
suspicious that this was really nagana I got strains 
from Zululand from the very spot where we studied. 
nagana in the old days and worked with them. 

174. Strains from what ?—Strains from Zululand 
nagana. ' 

175. From animals?—Yes, living animals were 
sent up from Pretoria which had been inoculated. 
They sent a couple of mules into Zululand and let 
them be fed on by the flies in that particular area, and 
then those mules were brought back to Pretoria. 
Rabbits were then inoculated from the mules and sent 
tome, so that I had the opportunity of studying this 
Zululand form of nagana alongside the local Nyasa- 
land form, rhodesiense ; we studied them from every 
point of view we could, and came to the conclusion 
that they were exactly the same. 

176. Have you ever made the experiment of taking 
a man with Nyasaland sleeping sickness and infecting 
a test animal from him and at the same time infecting 
another test animal from this strain you brought from 
Zululand and comparing the result ?—Yes, if you look 
at the papers you will find we describe fully different 
strains of human trypanosome and also what we con- 
sider to be the same trypanosome taken from the wild 
game and the wild tsetse-fly. The paper on the Zulu- 
land strain has not been written yet. 

177. And they produced exactly the same result ? 
—Exactly. 

178. That is really what I wanted to find out.— 
Absolutely parallel in their action on animals. The 
only thing wanting is the experiment on men. 


179. But you have done it the other way and it has 
worked all right >—Yes. 

180. There is only one other question about infecting 
the animals with those trypanosomes. You get flies 
and you examine their blood—at least that has been 
done in a good many cases, and you can tell if they 
have been feeding on a mammal or a reptile or a bird 
or what. Youcannot effectually, distinguish, can you, 
between the different mammals ?—No. 


181. You have simply to put it down mammal, big 
or small, or reptile or bird >—Yes, that is so, because 
the blood changes rapidly in the stomach of the fly. 

182. Then you say that they have certainly a 
preference for warm blooded animals and especially 
mammals: what is that opinion based on ?—If you 
have a large cage of flies, say a couple of thousand in a 
big cage the size of this table, and you have a warm 
blooded animal like a chicken and lift up its wing and 
put it against the wire of that cage, in a moment or a 
few moments, the whole of the exposed skin of that 
chicken will be covered with a dense black mass of flies ; 
you would not be able to puta pin’s point between 
the flies. If you take away the chicken and put a 
monkey on with the bare skin against the cage, the 
flies will go to it readily enough but not in such an 
extraordinary crowd and they will not crowd each other 
so much. 

183. They prefer the bird to the mammal ?—Yes, 
Tthink so. That is palpalis. We have never tried it 
with morsttans. Then if you take a lizard and tie the 
mouth of the lizard so that he cannot get at the fly 
first, and put in flies and allow them to be starved for 
some days, you will find one now and then sitting 
on the head of the lizard, digging his proboscis into 
the skin and, no doubt, feeding on it. And the same 
with crocodiles. 

184. But they are not so keen on them P—Not at all 
so keeny they will not feed on cold blooded animals if 
they can possibly help it. 

185. Do you think it is a question of temperature ? 
Here you have your bird which is of a higher tem- 
perature than a mammal and probably they are both 
higher than a reptile P—Much, I should say. 

186. Is the laboratory test conclusive P What is 
the temperature in the laboratory P—At the top of the 
hill about 65° to 75°. 

187. So that you would have the preference going 
parallel with the temperatures, choosing first the 
hottest >—Yes. 

188. Then out in the open where the reptiles are 
lying sunning themselves, you would eliminate that 
temperature difference, would you not ?—Yes. 

189. So that the laboratory experiment in that 
case you would not say was complete, and it would 
not be complete ?—No. 


After a short adjournment. 


190. (Str Mackenzie Chalmers.} There are a few 
questions that I want to ask you Sir David, and there 
is a question that Mr. Buxton suggested that I should 
ask you. You told us that the palpalis fed very 
freely on the chicken or bird ?>—Yes. 


191. If the palpalis is infected, what is the result 
ona bird P—We were never able to infect a bird with 
gambiense, and we have never found any of the 
numerous birds that we examined, shot on the lake 
shore, living as they did all their lives among in- 
numerable palpalis infected with aeebrenee or with 
any mammalian trypanosome. 

192. None of the pathogenic trypanosomes ?—No. 

193. None of the disease-bearing trypanosomes 
either of men or animals P—No. 

194. You said, I think, that the same applied to 
the small animals P—We examined a large number in 
Nyasaland, and we have never, up to the present, found 
any of the pathogenic trypanosomes among them, 
They have their own trypanosomes, but we have never 
found brucei vel rhodestense or simiae, or any of the 
others that I show plates of, in the smaller animals, 


such as cats, rats, mice, and such like, which are 
common there. 

195. But the same animals are susceptible if you 
inoculate them in the laboratory P—Yes. 

196. Have you any explanation of the fact that 
they can be inoculated in the laboratory but are safe 
in nature ?—Their habits do not lead them to form 
any food supply for the fly. Most of them are doubt- 
less nocturnal, while the fly is diurnal. 

197. Does that apply to the palpalis and morsitans ? 
—Yes. The flies are not out in the morning at day- 
break. When the sun is up and it is warm, the flies 
come out and feed. 

198. Your experience up to the present gives you 
no reason to suppose that birds or the small mammalia 
are potential reservoirs ?—With regard to the birds, I 
am certain, but with regard to the smaller animals, if 
you examined a very large number you might find an 
infected one some day, but I have never found one up 
to the present. 

199. If the supply of large animals went off the 
morsitans might be driven to the smaller mammals 
might they not, or are they mainly nocturnal ?—I do 
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not think they would. The habits of the small 
mammals would not lend themselves, I think, to 
forming a reasonable food supply to the fly. For 
example, we have examined thousands of monkeys and 
have never found a monkey infected. He lives during 
the day in thick foliage, and is a quick animal, and if 
the fly comes near him he would probably get it before 
the fly got him, In Nyasaland we have examined 
’ thousands of monkeys and have never found one 
infected, although they live in the fly country, which 
would show that the habits of the animals of which we 
are speaking are against the fly feeding on them. 

200. Do your answers apply to morsdtans as well as 
palpalis ?—We have never tried morsitans on chickens. 
We have never put a large number of morsttans into a 
cage and fed them on different animals. 

201. Is it worth trying, having regard to the 
different character of the two diseases?—I do not 
think so. The birds in the palpalis area are different 
in numbers and in habits. You never find morsitans 
alongside lakes or rivers; they are all in the wild 
desert country, where there are comparatively few 
birds. The birds have too many enemies there to 
allow them to increase in numbers to any great extent. 

202. Are there places where the palpalis area 
touches the morsitans area P—Not in Nyasaland. 

203. Is there any possibility of this being the case— 
that the trypanosome develops in the fiy and that the 
different types of diseases produced may depend on 
the difference between the flies in which it is developed ? 
—I do not think that the species of trypanosome 
would change by being put through another species of 
tsetse-fly. 

204. Suppose that you infected the mors¢tans with 
gambiense for instance —We can. 

205. If you pass it on to a susceptible animal] it is 
still gaimbiense >—Yes. 

206. And it is not in any way modified by the 
intermediary host >—No. « 

207. If I may go back to your suggested experiment, 
you have suggested a site on the Domira road ?—Yes. 

208. Dr. Yorke suggested another site. Have you 
considered at all the relative merits of the two sites ? 
He suggested a site in the Sébungwe district of 
Southern Rhodesia, and he said: “ A place which con- 
forms to the above requirements” (he mentions the 
requirements of the experiment) “is the Sebungwe 
“ fly area of Southern Rhodesia, where the cases of 
“« sleeping sickness (including one European) were dis- 
* covered lately,” in a population of about 3,000. 
Have you any opinion on the relative merits of the 
two sites ? Would you like to see what he says ?—I 
think that I know. I suppose that what he means is 
that you have there, or he fancies you have there, an 
isolated patch of fly, and that in the surrounding 
country there is no fly and that he would deal with the 
whole of the isolated patch of fly, whereas in our 
experiment we are only dealing with a small area fenced 
off from the surrounding fly country. There is a good 
deal to be said in favour of dealing with an isolated 
patch of fly. 

209. His would be a larger and more expensive 
experiment, I suppose?— You could not very well 
fence in the Sebungwe district. It is a very large 

lace. 

210. It being an isolated area, you would have a 
natural fence. You would clear the game, and trust 
to that ?—Yes, you would try to clear the game. If 
you could clear the whole of the patch of the bigger 
animals, then it would be a very good place in which 
to try the experiment. 

211. That would get rid of the difficulty of the 
fence being broken ?—Yes, of the fly going outside to 
feed, and so on. 

212. Ina 10-mile square area you have a zone of 
infection all round, and you have a fly which can fly 
for a considerable distance ?—Yes; it can fly quickly. 

213. Would a 10-mile square area be a fair test, 
having regard to what one knows ?—One would like 
to see the whole of the sleeping sickness area taken as 
an experimental area. It is a question of expense. 





214. Could you draw satisfactory conclusions from _ 


an area so small as 10 miles square—100 square miles ? 





Do I understand that you think that you could — 
I think that possibly something might be learned. 

215. A more satisfactory experiment would be an 
isolated area, such as that suggested by Dr. Yorke ?— 
Yes. If you could get an isolated patch of fly country 
surrounded by flyless country, that would be better 
than an area in the middle of fly country. 

216. Do you know the area which Dr. Yorke 
mentions ?—No. 

217. You do not know how far it is possible to 
clear the game there in a short time and eradicate 
the morsitans ?—I do not know the conditions of that 
country at all. It is evidently a wild country, sparsely 
inhabited by natives. We do not at present know the 
numbers of game there or the numbers of fly there. 
All that has been done is that two medical men have 
gone there and written a report with regard to the 
number of cases of Nyasaland sleeping sickness that 
they found there. 

218. So that we have no materials for judging the 
relative expense of the two experiments. Now, as to 
the expense of your experiment done in the way that 
you suggest, the initial cost would be somewhat under 
1,500/., I understand ?—Yes, I think so. An estimate 
was given by Mr. Binnie. 

219. £1,400 odd pounds ?—Yes. 

220, He did not give an estimate of the upkeep 
expense, [ think. Have you considered at all, having 
once started the fence, what you must pay to keep it 
up? Do you know whether that would be expensive 
or not ?—I do not think it would be expensive if the 
natives were allowed to pay their hut tax by giving 
work instead of paying the hut tax in money. 

221. You mean paying the hut tax in kind ?—Yes. 
On paper it would probably come to the same thing. 
I suppose that the Treasury of Nyasaland would wish 
to return as many hut taxes as possible, and they would 
return the hut taxes as having been paid in, and paid 
out again for work. 

222. That is a matter of paper account ?>—Yes. 

225. Practically, if people cannot pay their hut tax 
it is profitable to get their work ?—Yes. They are put 
on to road making in order to do work in lieu of the 
hut tax. The hut tax is credited to the Government, 
and then the Government is debited with the cost of 
making the road. There is no exchange of money. 

224. You suggest that the population which has to 
be supported in some way, or which has to be helped 
in some way, should be used for the experiment ?— 
Yes. 

225. Are you satisfied about the efficiency of the 
hedge? Would it require to be supplemented by 
barbed wire or anything of the kind ?—It is one of the 
things which you require to try before you can say 
much about it. It is an experiment. 

226. You would not yourself, would you, advise the 
trying of the 40,0001. experiment until you had tried 
the other ?—I think it better to try a cheap experi- 
ment first to see what you can find out from’ it. 
The local people thought that the experiment was a 
feasible one, and that it would cost very little under 
the circumstances, except on paper, that something 
would be learned from it, and that it would give 
employment to the people. If the road from Domira 
Bay was enclosed and made free of fly, it would be a 
very useful road. 

227. At present it is closed to cattle, and it is 
dangerous to man ?—You may say that it is practically 
closed altogether. It was’ built at first with a great 
expectation of its being used, but on account of some 
change Broken Hill came in, and they get things 
round by Broken Hill now rather than by the Domira 
Bay Road. When the road was made some years ago 
ata great deal of expense, it was intended that the 
road should bear the whole or the greater part of 
the commerce from the coast into North-Eastern and 
North-Western Rhodesia, but now they find that 
Broken Hill is easier and cheaper, especially as this 
(pointing to the map) is covered with fly. In a few 
years the road will again assume its old importance 
when the railway comes to the south end of the lake. 

228. As a carrier?—As a carrier. It is easy to 
carry things to Domira Bay by dhows and steamers 


MINUTES OF EVIDENCE. 1 


Og 





10 October 1913.] 


Surgeon-General Sir DAvip BRUCE, C.B., F.R.S., A.M.S. 


| Continued. 





from the south of the lake, and wagons would then 
take the merchandise into Fort Jameson and Rhodesia 
along the Domira Bay Road. 

229; (Mr. Read.) There is an idea of opening the 
Domira Road at once, but I imagine that the transport 
will be by motor vans ?—It would be useful,if the road 
could be made free from fly. 

230. (Sir Mackenzie Chalmers.) It would be a great 
extension of the original experiment if you freed the 
whole road. You propose to start with 100 square 
miles, 10 each way ?—Our idea was to fence five miles 
on each side of the road, right through the fly 
country. 

231. I had not appreciated that.—That is in the 

summary of evidence. The 100 square miles was the 
official Nyasaland Government idea. The idea was to 
have a regular deer fence with steel standards and 
barbed wire. My first proposal was to put down a 
wooden fence along each side of the Domira Road and 
see what happened after driving off the game, and if 
the fly remained in numbers and remained infective 
the natives could very quickly clear the whole of that 
area of scrub. There is a large population there and 
the trees are small and easily dealt with. The natives 
usually carry an axe with them and they are accus- 
tomed to the kind of work. 

232. If you clear the scrub do you think that the 
fly will disappear P—I am sure that it will. 

233. It depends on the scrub for its dwelling P—It 
depends on the shade of the scrub; you never find 
them in open spaces (the witness went to the map). 
This is the end of the lower part. The yellow line to 
the left is the beginning of the higher plateau. If 
the road was cleared the wagons could go with cattle 
up and down quite readily. 

234. Does the fly stop at about 3,000 feet ? How 
high up does it go ?---It depends on the nature of the 
country. On the plateau in North-Eastern Rhodesia 
the fly go up to 4,500 feet. Take Kasu, where we are 
about 3,500 feet up; the natives say that a generation 
or two ago the place was covered with forest with any 
number of buffalo there and any number of fiy. That 
was in the old days when the slave raiding was going on 
and the people were few and far between, but when they 
became more numerous they cut down all the thorn 
for firewood and so on, and now it is clear and we 
never see a single fly anywhere about there except one 
that might be brought up on the back of a motor- 
bicyclist from the low country. 

235. If your suggested experiment is successful we 
are in for a very big business, because it will have to 
be extended throughout the whole of the fly country ? 
—After having got your information, you can let 
things remain as they are until it is necessary to go 
further. Before 50 years this country will be covered 
with plantations of rubber, sugar, and other crops, and 
then there will be no fly and no big game. 

236. There is nothing like an epidemic in Nyasaland, 
is there, but there are only sporadic cases ?—The red 
spots which you see on the map show all the cases in 
the last five years, and they are very few. 


237. Having regard to the small number of cases, © 


is it possible that they have all been cases of man-to- 
man infection, and not of infection brought from 
animals P—Well, I do not know; I am not sufficiently 
in the confidence of the fly. 

238. It is possible, but you cannot tell whether it is 
likely P—It is possible, but I think not very likely. 
Mr. Roux, the pastor of the Dutch Reformed Church, 
went into an absolutely uninhabited country down in 
the south-east corner of the area fora few days, and 
no doubt he got it there, and it was the same with 
Captain Hardy, one of our officers. He was in the 
- country trying to find palpalis and he got the disease 
there. I think they got it in the wild country, rather 
than in the populous parts. 

239. Looking at the dots there seems to be a focus 
of infection. If you got an infected spot it would be 
very easy to carry infection from one man to another. 
It looks as if inthe corner there there might be man-to- 
man infection ?—With the intermediary of the fly. 

240. Of course with the fly to carry it from man to 
man?—The fly is not very fond of the villages. 


People coming out of the jungle carry a fly or two in 
but the flies are not common in villages. The flies are 
wild animals and they live in the wilds among the wild 
things. They are not house-fiies. 

241. The further you get from the villages the 
more you find P—Yes; our boys never go to the 
villages to find them; they always go to places like 
that (pointing to the map). Here is the road and the 
boys go into this wild part here. The boys go three or 
four miles and catch them here. Naturally there are 
no wild animals round the villages ; they are all driven 
away and naturally the wild fly is not to be found there 
except by accident. 

242, His» food is 
further off. 

243. Does he prefer animals to men? You have 
not tested that perhaps. I understand he prefers a 
chicken to an animal ?—That is palpalis; stick to 
morsitans. 

244, You have not tested with regard to that P—No, 
Ido not think morsitans is very fond of man, because 
you can walk with natives through the jungle for hours 
and you will see the tsetse-fly sitting on their shoulders 
but not feeding. Now and then a native will snap 
round at a fly that has bitten him; the sharp prick 
makes him turn round, but that does not occur very 
often. At the same time, when riding, for example, on 
a motor bicycle you might get 200 bites in the day or 
more, but then they come round you in such numbers. 

245. The native has much more exposed surface 
than we have. Do the flies bite through clothes—I 
suppose not ?—Yes, we wear clothes that they cannot 
bite through. We take precautions. 

246. Have none of the fly boys ever been infected ? 
—Not in Uganda or here (pointing to the map), and we 
examined them every week. The boy is rather like the 
monkey. He is as quick as the monkey, and gets the 
fly first. 

247. He does not give the fly a chance P—No; he 
is careful because he is frightened of the fly. 

248. The boys know the danger >—They know the 
danger. 

249. You were asked some questions about the 
refractoriness of man to the rhodesiense poison. Do 
you think that that refractoriness is acquired because 
it is a very old disease in the country, or would it apply 
to Europeans ?—I think that it applies to Europeans 
as much as to the natives. 

250. It is a natural- refractoriness in man, not 
acquired ?—I think it is natural. 

251. You would require a large number of persons 
to be exposed to infection in order to form any trust- 
worthy test, would you not P—Yes. If you could 
inoculate a hundred men with gambiense and a 
hundred men with rhodesiense, you would learn some- 
thing, but it would require a good big experiment, and 
you could not do it. 

252. It cannot be done, of course ?—It cannot be 
done. 

253. Now what is the effect of the trypanosome 
when it is inoculated into a susceptible animal? Is 
the effect mechanical or toxic or what ?—When you 
inoculate a trypanosome, say, into a rat, in a few hours 
you find these things in the blood multiplied to a 
large extent. In, perhaps, 12 hours or 15 hours you 
would find them in some numbers in the blood. If 
you took nagana and put it into a rat, at the end of 
24 hours the blood would be very full, and at the end 
of 48 hours there would probably be more trypano- 
somes than there would be blood corpuscles, and with 
a very virulent strain of nagana which had been going 
on for some years in the rat, the rat would be killed on 
the second or third day. Iimagine, though it has never 
been proved, because it is in too small quantities to 
analyse chemically, that the trypanosomes give rise to a 
slight amount of toxin which gives rise to fever, and 
in many cases causes death. Then, in other cases of 
more chronic trypanosome infection, the trypanosomes 
are found in large numbers blocking up the capillaries 
of the brain. If you block up certain parts of the 
brain, you run a risk of killing the person by that 
mechanical means, but it has not yet been shown with 
regard to the mechanism how death comes about. 
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254. You cannot show, say, from a post-mortem 
examination what pathological changes have caused 
death P—No, I think that you could tell from the 
pathological changes in the brain whether a man had 
died from gambiense or not. 

255. Whether it was a case of gambiense or 
vhodesiense P—Rhodesiense being a much more acute 
disease, you would find fewer changes than you would 
in the case of gambiense, which is more chronic. 

256. (Dr. Balfour.) Whether it is mechanical or 
not is quite uncertain ?—I think that it is probably 
both. I think that the trypanosomes give rise to a 
certain amount of toxic poison, just as bacteria do. 

257. (Sir Mackenzie Chalmers.) Have you found 
them in such quantities after death as to suggest a 
mechanical cause by the blocking up of the capillaries ? 
—Yes, you get enormous numbers. 

258. What do you say with regard to the 
peripheral blood P—I do not think that if you found 
them scarce in the peripheral blood you would find them 
in any other part in great numbers. Some species of 
trypanosomes multiply to an enormous extent in a 
short time and others do not. The less rapidly they 
multiply the more chronic the disease will be, as there 
will be fewer to act on the body. In a gambiense case, 
if you examine 50 blood preparations, you would not 
find a single trypanosome, but every time you examined 
a rhodesiense case you would find several in each 
specimen and half-a-dozen in every field you looked 
at if the man had been ill for, say, six weeks. 

259. With the gambiense there is slow poisoning 
going on or something slow going on P—Yes; it is a 
slow toxic poisoning. 

260. The question of treatment is outside your 
work ?—Yes. 

261. You said that treatment is useless in the case 
of rhodestense >—You would probably prolong life by 
careful treatment and by careful nursing, but up to 
the present no case has been cured. 

262. Has treatment been tried experimentally on 
animals as well as on men ?—Yes, I think so. 

263. There have been certain suggested remedies ? 
—Nagana has been worked on for the last 18 years 
more than anything else. It has been the trypano- 
some that has been used for most of the experiments 
in regard to treatment by drugs for the last 18 years. 
Thousands of papers have been written on the 
subject, and if nagana is the same as rhodesiense 
then there have been plenty of experiments made in 
regard to treatment. 

264, As regard Dr. Taute’s experiment on himself, 
that is a single experiment, and it is very desirable 
that it should be repeated if possible. You cannot 
draw any inference from a single experiment ?—No. 

265. He may be resistant or the inoculation may 
have been badly performed ?—I think that it was 
performed properly because he is a very good worker. 

266. Then he is resistant ?—Yes. Our theory is 
that man is more or less resistant to this particular 
trypanosome judging from the effect on it of man’s blood 
serum. We think that man is generally resistant, 
more resistant than he is to gambiense. 

267. When the resistance is once overcome then it 
is quicker ?—Much quicker than gambiense. 

268. If Dr. Taute’s experiments should be con- 
firmed, what will be the eifect on all the theories ?— 
I cannot say. 

269. Would it prove that he had inoculated himself 
with one strain but not with the strain that is specially 
fatal to man ?—It might be so. 

270. In the case of gambiense, if a man recovers 
is he protected against subsequent attacks?—To a 
great extent he is, I should say. In the case of 
animals which have recovered from a particular strain 
of trypanosome, if you give them a second inoculation 
they take a second attack very often, but a milder 
attack, and on the third inoculation they take a third 
attack still milder, After that you may put in a 
large quantity of infective blood without making any 
difference at all. I should guess that a man would be 
to some extent resistant after’having gone through 
an attack of gambiense. 











271. If he does not die in the process ’—Yes. It 
depends on the time. If he was treated by a rapid 
method of cure a fewdays after he got the gambiense and 
they were all killed out of him, then he would be as 
susceptible as ever, because the trypanosomes would 
not have had time to bring about the changes in his 
body which would render him immune. For instance, 
if you cure a man of syphilis in the first week he can 
take it again, but if you let it run its course in a man 
he is immune for the rest of his life. 

272. It requires a certain time to bring about the 
necessary changes in the organism ?—Yes. 

273. Can one and the same fly inoculate a man with 
two or three different kinds of trypanosome, or does 
each fly carry its own trypanosome ?—I think that a 
fly could carry two or three. There is no reason why 
these little trypanosomes should not live in amity. 

274. They get on very well amongst themselves 
and with the fly P—Yes. 

275. The fly does not suffer as far as you know ? 
—No, he does not seem to suffer. We can keep them 
alive in cages for months after they have been infected. 

276. The trypanosome goes on flourishing in the 
fly’s body whether the feeding is on infected blood or 
not ?—Yes. 

277. (Mr. Millar.) Has there been any invasion 
of new areas by the fly within recent years? Has 
that fallen within your experience ?—A few years 
ago this (pointing to the map) was all fiyless, and it 
has been invaded within the last few years—the whole 
of this country that we have been talking about. I 
imagine that at one time before it became flyless it 
was full of fly because it is a typical fly country. 

278. Is there anything to indicate to your mind 
what accounts for the invasion of a new area where there 
has been no fly immediately preceding ?—In this parti- 
cular case I would say that it is the multiplication of 
the game, as in Zululand. 

279. Is there a direct connection in your mind 
between the invasion of an area by the fly through the 
multiplication of the game within that area?—Yes, I 
think that morsitans bears a very distinct relation to 
the game. 

280. With regard to the gravity of the problem, 
do you regard sleeping sickness as becoming more 
serious at the present moment, or has it been showing 
signs of becoming more limited within recent years ? 
—I think that the Congo sleeping sickness is becoming 
more serious every day, but that the Nyasaland sleep- 
ing sickness has never been serious and that it will not 
become serious, but it is a dangerous thing to prophesy. 

281. Do you mean serious to man or serious to 
animals ?—The Congo sleeping sickness is becoming 
more serious to man every day, but I do not think that 
the Nyasaland sleeping sickness has ever been very 
serious to man, and I do not think it will become so. * 

282. With regard to Nyasaland, is it mainly a ques- 
tion of the protection of domestic animals and the 
opening up of trade routes by enabling beasts of 
burden to pass through ?—Yes. — 

283. But it is not so with regard to West Africa P— 

The two problems are quite different. 

284. Have you had any occasion to consider the 
working of the game laws in Nyasaland and the sur- 
rounding districts where you have made investigations 
in order to find out whether game is multiplying 
unduly at the present moment under the present 
restrictions >—I think that game is multiplying unduly 
in this district, and in my summary I say that there 
is a large number of wild animals in this district, 
and that the senior magistrate says that there must be 
30,000 eland in this one district. As these are large 
animals and they have a particular liking for young 
maize, I think 30,000 too many. 

285. Apart altogether from the question of sleeping 
sickness ?—Yes, apart from the question of sleeping 
sickness. 

286. But our inquiry is directed to that entirely. 
Taking sleeping sickness itself, do you consider that 
there is a direct connection between the presence of 
the fly and the increase of big game in the district ?— 
Yes, I think that the more game you have the more 
fly you have. 
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287. Two methods have been suggested for dealing 
with the danger—one dealing with the host and the 
other with the carrier, Now with regard to the carrier, 
have you formed any conclusions of your own as to 
whether seeking to deal with the fly direct would be 
the most useful and most conclusive of the two P— 
I have never been able to think of or to imagine any 
method of fighting the fly direct. I do not know how 
you would go about it. 

288. So far as the palpalis is concerned, I under- 
stand that the pupz can be found in considerable 
numbers P—Yes. 

289. You said that the boys once brought 7,000 in 
in one afternoon. Does not that suggest that there 
are means of attacking or dealing with the pupe in that 
particular case ?—I do not think so, because the flies 
are too numerous and are too much scattered. 

290. Are they not limited more than in the case of 
the morsitans >—They are limited in distribution, but 
they still have plenty of room to breed in. If you 
look at the Victoria Nyanza and the islands you will 
see that the place is full of bays and indentations of 
the coast. 

291. They are found generally in the vicinity of 
water ?—Yes, on the edge of lakes andrivers. You will 
not find them 10 yards from the edge unless they have 
followed you. There is avery large area of absolute 
virgin forest. You cannot walk along the edge of the 
lake and so you cannot get at the flies. They show a 
preference for a sandy beach, but even a few feet of sand, 
and there are thousands of such places, would be quite 
sufficient for their wants. I think that to attack the 
palpalis through its pup is an impossibility. 

292. Is the life history sufficiently well understood 
and are habitat and the surroundings understood 
sufficiently to enable one to come to any conclusion P— 
I think so. 

293. Do you think that there are sufficient data ?— 
I think so. 

294. It has been suggested that certain enemies 
might be brought into districts to deal with the fly 
direct. Have you formed any conclusion on that 
point ?—The only conclusion I have formed is that I 
consider it very impracticable. 

295. It has been suggested that wild birds of a 
species not indigenous might be introduced ?—It would 
be a good thing to remove all the cats and snakes 
beforehand, because the introduced birds would not 
stand much chance with these animals there. 

296. What about the native birds that are the 
natural foes of the fly. Are they not there in certain 
numbers ?—I think that they do not come into practical 

consideration. You mean fly catchers. 
297. Yes, and wild guinea fowl, for instance P—The 
tsetse-fly does not lend himself to being caught by fly 
catchers. He lives quietly under leaves near the 
surface of the ground and he does not fly round very 
much; he does not leave his hiding place until he sees 
some animal he wants to feed on. 

298. You think it more practicable to deal with the 
host than with the carrier >—Yes, certainly. 

299. After considerable investigation you have 
come to the conclusion that the wild game furnish the 
main reservoir of the sleeping sickness >—Yes, Nyasa- 
land sleeping sickness. 

300. So far as the small animals are concerned and 
domestic animals, they are practically negligible ?— 
{ think that they may be ignored. 

301. You personally, I think, do not share the view 
that if the wild game were exterminated in certain 
districts, the fly would be driven to domestic animals ? 
—Morsitans ? 

302. Yes ?—There would be no domestic animals in 
the morsitans area. 

303. Iam assuming that in certain cleared areas 
where the natives reside there would be some. It is 
suggested that if the wild game were exterminated in 
certain areas you might have the fly attacking domestic 
animals and a reservoir being created that way ?—If 
you took a hundred buffaloes out of a place and put 
in a hundred cattle, I do not think the flies would 
know the difference. I think that they would feed on 





the cattle as readily as on the buffalo because there is 
very little difference. 

304, Would not that point to the continuation of 
the reservoir in the district even although the wild 
game were destroyed? The point is a very important 
one, I think, because it really goes to the root of the 
whole question that we have before us. We want to 
know whether there is another possible reservoir which 
would take the place of the wild game under certain 
conditions. I gather from what you told us before 
that in some cases the wild game is immune, whereas 
the domestic animal succumbs ?—Yes. They do not 
remain a reservoir as long as the wild game do. A man 
only lives for three or four months ; he is only a reservoir 
for a week or two. 

305. You said that some of the cattle might recover 
from the Trypanosoma brucei ?—Yes, but the fly does 
not depend on brucez alone for his murderous acts; he 
has half-a-dozen weapons in his belt. When he does 
not kill an ox with bruce? he does it with something 
else—pecorwm, for instance. 

306. Have you considered whether domestic animals 
would become to a certain degree immune if they 
were continually exposed in certain districts to the fly ? 
Do your experiments not suggest a degree of immunity 
in certain cases >—That question is rather too theore- 
tical, lam afraid. It opens up speculation. 

307. If itis a purely speculative question I do not 
ask you to answer. I was dealing with experiments 
which I understand you have made in certain cases 
where there has been recovery.—The Zulus are very 
fond of oxen, and if the Zulus could have found a 
single ox during 200 years that would withstand the fly 
and that would give a progeny that would withstand 
it, you may take it that they would have found it, and 
there would have been an immune race, but there is 
no such immune race in Zululand, in spite of the great 
love that the Zulus have for oxen. It must be very 
difficult to develop any such immunity. 

308. Is the tendency in Nyasaland for there to be 
a clearing of the bush corresponding with the increase 
of population in those areas where the natives reside ? 
—TI think that the population is increasing because there 
is no war. The whole of the country was a waste 
desert a few years ago on account of slave raiders. 
These Arabs lived along the shores of the lake and 
their dhows took the slaves across to the other side. 
They raided the whole of the country right back to 
the hills, so that there was not a single native living 
in the district. The natives lived among the hills, 
where there were caves, in which they could hide from 
the slave raiders. When the raiding was stopped, the 
population crept down from the hills, and it has been 
multiplying ever since. If you saw the number of 
little children about the height of this table in a native 
village you would understand how they increase. 

309. Do you get a clearing of the bush corre- 
sponding with the increase in the population ?—Yes. 
For every head of population they must have a certain 
area of maize field. : 

310. As the population increases, then, the tendency 
is to drive back the fly?—The tendency is for the 
population to drive away the wild game to a great ex- 
tent from the neighbourhood of villages. 

311. And with the wild game the fly P—That is my 
opinion. 

312, Short of fencing in a certain area, do you 
regard the clearing of areas round about villages as 
having the effect of driving away the fly from the 
immediate district —Yes, from the immediate vicinity 
of the village. At the same time, a native coming in 
from the forest would always be liable to carry one or 
two in on his back. 

313. As an immediate remedy, would the clearing 
of a certain district within a certain radius of human 
life not have a considerable effect in reducing the 
risk ?—The natives do not spend all their time in the 
villages. They are always in the fields. and the fields 
are not like those of Midlothian; there is very often 
more scrub and hedge than field. 

314, With regard to the actual fencing in of an 
area, do I take it that although it might be impossible 
to exterminate the last animal in an area (it certainly 
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would be I think), and even although a certain per- 
centage was left, there would be very valuable data 
afforded by the experiment ?—Do you mean with regard 
to the infectivity of the fly ? 

315. Yes.—Every infected animal is a centre of 
poison to the flies round about and every animal killed 
means one centre less. 

016. Although it might not be practicable absolutely 
to exterminate all the wild animals within an area, 
you might succeed in getting a reasonable degree of 
elimination of the host which would enable you to 
arrive at some definite and valuable decision; that is 
my point. Is that your view ?—Yes, I think so. 

317. You have consulted those on the spot who 
have studied the question, and do you understand that 
in their view such an experiment is practicable ?—Yes, 
referring especially to the magistrate of the district. 
There are not many white men in the whole country. 

318. Four years have been suggested. May I put 


_ it to you that it might be possible. to arrive at results 


within a shorter period than four years?—Yes. I 
think that the first year after the animals were driven 
out of the fenced-in area, you might find a difference 
in regard to the infectivity of the fly. 

319. What is the age of the fly? For how long does 
it exist ?—You can only make a guess, but we keep 
them alive in captivity and infected for three or four 
months. In the wilds they might live for a year or so. 

320. If you added a year on would that make a fair 
test P—Yes, say a year. You may remember that Lord 
Avebury said that be had known an ant intimately for 
15 years, and perhaps the tsetse-fly might live as long 
as the ant. 

321. (Dr. Chapple.) You have referred to rinderpest. 
Have you any evidence of the alleged fact that where 
rinderpest decimated the game the fly disappeared 
and with them the disease ?—-The only place where I 
came into contact with that was in Zululand, and I only 
came into contact with it as a matter of hearsay after- 

wards. 
from the fly area and the magistrate always replied, 
«“ There are no flies here now.’ “After eight years, about 
1908, he said that there were flies and he sent a boxful, 
which I gave to Mr. Austen, and since then there have 
been any number of flies in the fly area. That is fairly 
good evidence, but it is a very difficult question, for 
although an enormous number of: wild animals are 
killed, when a rinderpest epidemic goes through the 
country, still there are a good number left. It will 
kill the koodoo, impala, imyala, and buffalo, but it 
will leave a good number of wildebeeste. It may 
‘be said that the wildebeeste live on the plains to a 
great extent, and therefore may not be as good food- 
stuff for the fly as the bush-buck and the koodoo 
which live in the thickets, but you would think that 
there would be a sufficient amount of food left to keep 
a certain number of fly going, at any rate until the 
game increased, and that the fly would increase pari 
passu with the game, so one cannot understand how 
the fly altogether disappeared. It is an opinion 


expressed by a great number of people that when 


rinderpest goes through a country it clears the fly out 
as well as the game. I wrote to Mr. Montgomery in 
British East Africa with regard to trying the effect 
of feeding flies on rinderpest animals. I thought that 
there might be poison in the blood or it might be that 
the parasite of rinderpest had a deleterious effect on 
the fly and that the flies fed on rinderpest animals 
would die. A lot of them were fed on rinderpest 


animals and it did them no harm. 


322. Is it true to say that when game disappears, 
either from epidemic disease or from the progress of 
settlement, the fly aoe ae too ? — That is my 
opinion. 

323. It is a generally established fact that game is 
the reservoir and morsitans the carrier of trypanosome 
disease ?—Yes. 

324. Is it an established fact that the game and 
the fly are found together, and that when there are 
trypanosomes in the ‘blood of the game the flies are 
infected ?—Yes. f 

325. If what 1 have put to you is true have you 
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Colonial Office as to what steps should be taken te 
cope with the disease ?—My advice is to clear out the 
game. I say that in my summary. 

326. Have you given that advice to the Colonial 
Office P—I write papers for the Royal Society, and in 
cne of them I discuss the infectivity of wild game. 
The paper is open to the Colonial Office; it is an 
ordinary publication of the proceedings of the Royal 
Society. In the conclusion of that paper I state that 
it would be quite as reasonable to allow mad dogs to 
run about English villages and towns under the pro- 
tection of the law as to allow this poisonous big game 
to run about in the fiy country in Nyasaland. I think 
that that puts it as plainly as I can put it. 

327. (Str John Bradford.) The Colonial Office asked 
the Royal Society to investigate a particular problem, 
and the Royal Society asked Sir David Bruce to report. 
Sir David Bruce does not report to the Colonial Office 
but to the Royal Society. He has not given any 
advice as far as I know to anybody. 

(Witness.) Not the slightest. I only wrote down 
what I considered to be ascertained facts, and I left it 
there for the present. 

328. (Dr. Chapple.) I want to know witha you 
think that sufficient data are established upon which 
to take immediate action with regard to the spread of 
this disease in Nyasaland ?-—I think that there are 
sufficient data gathered to enable us to say that the 
wild game there act as~ the reservoir of certain 
trypanosome diseases of man and the domestic 
animals. It is a matter of opinion, and many people 
have a different opinion from mine, but in my opinion 
if you cleared the wild animals out of the fly country 
you would stop the diseases in man and domestic 
animals caused by the trypanosome parasites. Wild 
animals, even though they are infected, in a non-fly 
country are harmless. 

329. Do you draw a distinction between the exter- 
mination of the game and the driving of the game from 
inhabited areas—the villages?—I do not think it is 
a practicable thing to drive the wild animals out of a 
wild jungly country. You may drive them off to-day, 
but they will be back to-morrow. 

330. If you had a village area with a certain num- 
ber of inhabitants would it be possible by relaxing the 
game laws, for instance, and giving certain facilities to 
the villa gers to attack the game, to make the animals 
shy and- ‘drive them from the inhabited areas without 
actually attempting their extermination >—You would 
only drive them away from the vicinity of the village. 

331. Would that be sufficient in your opinion P— 
They would live in the great stretches of country where 
there are no villages, the wild country. Before the 
white man came to Africa the native tried to cope with © 
the wild animal as well as he could by means of pits 
and traps and so forth, but the wild game existed in 
countless numbers when Gordon Cumming and others 
went into the country. Even without game laws the 
native could not cope with the wild animals. - 

332. Where animals are attacked by natives is it 
not common experience that they get shy and remain 
at a greater distance from the inhabited centres P— 
Naturally they would be shy, but all these animals are 
of nocturnal habits. Man in that country goes to bed 
at night, but the wild animal comes out of his lair at 
night and does his work during the night. Wild 
animals, even though they were shy, would approach 
fairly near the villages in search of food when men 
were sleeping. They wotld know that they were safe 
at night in the dark. 

333. I want to suggest to your mind that there is 
a possibility of attempting something less ambitious 
than the actual extermination of the game. If it were 
possible to permit the villagers to attack the game 
within certain radii from the inhabited centres, would 
the game become sufficiently shy to remain at such a 
distance from the village as to keep the flies away, 
thereby protecting the villagers from infection. Is 
that possible in your opinion ’—I do not think so. As 
I say in my summary, I think that in the fly country 
the game laws should be in abeyance and the native 
ought to be allowed to kill and trap the wild animals as 
much as he likes. It is part of his food. The wild 
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animals are a legacy to him from the gods as it were, 
and they are of no use to white men except to one or 
two sportsmen who shoot them. If you could arm the 
native with good modern guns there would be very 
few wild animals left, but then policy comes in. You 
cannot arm large numbers of natives with modern guns. 
With bows and arrows and traps and pits they will 
not do much against the wild animals. They do what 
they can now in spite of all the game laws. They go 
about with bows and arrows and kill as many wild 
animals as they can, but the wild animals know 
them and keep out of their way. They get a certain 
number of course. If you gave the natives modern rifles 
and plenty of ammunition there would not be a single 
wild animal left in the fly country in a year. 

334. Would you suggest that as a remedy ?—TI said 
just now that it would not be practical politics because 
you cannot arm natives in places where there are only 
‘a few white men amongst them. 

335. How would you exterminate the animals then ? 
—I would exterminate the animalsin a small fenced-in 
area by certain means. I might get a couple of com- 
panies of the King’s African Rifles armed with the 
best weapons and the best ammunition. 

336. Would you do that for experimental purposes ? 
—Yes, to clear a certain area. 

337. But why do you want another experiment if 
you have established all the data that I have put to you? 
What more do you want to prove ?—A thing may be 
proved tosme, but is it proved to everybody ? 

338. You establish the facts that game are reser- 
voirs, that the morsztans is the carrier, and that wher- 
ever the game are absent the fly is absent and the 
danger to the villagers is practically negligible. Now 
you suggest to us that we should exterminate the 
game in an area, and I want to know what more you 
want to prove?—I want an experiment in order to 
bring forward one more argument on my side. There 
are some things which if an angel from Heaven came 
and tried to make people believe they would not believe, 
and it is the same with me. 

339. [think you said that the facts that I have 
put to you are established ?—I think that they are 
established. 

‘340. If they are established then, why make the 
costly experiment of railing off?—Mr. Austen, for 
instance, does not believe that they are established. 

341. Are these data which I have enumerated not 
established by common consent, and if they are 
established by common consent what further costly 
experiment do you need? What do you hope to prove 
by fencing off a limited area that is not now proved ? 
—It is for the Committee to decide whether an experi- 
ment should be carried out or not. For my part, I 
think that our work as a Commission is pretty well 
finished. 

342. Would you suggest that no active steps should 
be taken by the Colonial Office pending the result of 
your experiments ?—I think that the time has come 
when the game laws might be relaxed without waiting 
for any more experiments. 

343. (Chatrman.) In fly areas >—Yes, and in non- 
fly areas where game is increasing to too great an 
extent. I think that there is a tendency for game 
preservation to be overdone just as there is a tendency 
for the extermination of game to be overdone, perhaps. 

344. (Dr. Chapple.) That is another point ?—I think 
that in fly areas all restrictions should be taken away 
and that white men should be allowed to shoot game 
in the country without a licence or anything, and that 
the natives who live in the area should be allowed to 
hunt the game as they like. I think that they might 
be allowed a certain number of guns to assist them in 
it—whatever the Government thought reasonable— 
one to every 100 or one to every 50. 

345. If that course were followed, might not the 
natives select those animals which it was profitable to 
kill and not necessarily those that create the greatest 
danger ?—No. ‘The native is a very catholic sort of 
creature, and anything that runs on four legs and is 
eatable he will shoot at. 

346. Have you formed any conclusion with regard 
to the breeding places of morsitans, You said just now, 
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“T understood that they inhabited the vicinity of water 
and streams” ?—That is palpalis. You see (pointing 
to the map) green bushes all over this place, an un- 
inhabited country without any water; that is mors¢tans 
country. Yousee streams here and there with marshes 
round them; you do not find morsztans there at all. 
Only where the scrub is do you find the fly. There is 
no fly within five or six miles from the edge of the 
lake. That is palm country. The morsztans are inside 
that dotted line. That fairly represents the distribu- 
tion of the fly. They are inside that line among the 
dry thorny scrub. When a female fly grows a big 
pupa in its inside, when it gets to a certain size, the 
fly wants to get rid of it, and it goes to the nearest 
tree and drops its pupa. The pupa can creep into a 
hole or corner, and within a couple of hours it becomes 
a hard black puparium. It does not look for food; it 
cannot feed. When it has been extruded it at once 
creeps into a corner, into a crack ina tree or among 
dead leaves. Any quiet sequestered corner is good 
enough for the pupe. 

347. You know of no natural enemies to the fly that 
could be encouraged P—No. I think not. It is quite 
outside practical politics. It was once said that 
chickens might be introduced into the areas so that, 
they might scratch among the dead leaves and find the 
pupx, but I think that the chickens would succumb 
first because the country is full of wild animals, snakes, 
cats, and such like. 

348, Is any inquiry now going on along those 
lines >—Yes. I think that the inquiries in regard to 
the fly have always gone along these lines. Dr. Car- 
penter, who has been working on palpalis, has been 
working on those lines all the time for the last 
3 years, and on the West Coast the French Govern- 
ment have had Commissions gomg out for the last 10 
years sending zoologists like Roubaud, who have 
studied the fly to find out some kind of enemy to the 
fly, but Ido not know how it is going to befound. It is 
not like a peach tree that you can put a large sheet 
over and then generate hydrocyanic gas underneath. 

349. Did I understand you to say that you had 
seen 200 flies on the back of one native ?—I did not 
say a native. 

390. On the back of whom ?—On a man driving a 
motor bicycle. I was sitting in the side car and I had 
nothing to do but amuse myself by counting the tsetse 
flies on his back. 

351. Not on his bare back >—No; he nad a coat on. 

352. Somebody asked whether 200 fed on one 
native ?—The native would be too quick for that. In 
the case of the motor bicycle the man had his hands 
full with the handles, which he could not let go. 
I have never seen more than two or three flies on the 
bare back of a native at any time. Flies are attracted 
by motion, I think; the quicker the motion the more 
they are attracted. They come in thousands to a 
quickly moving object, but you very seldom see more 
than two or three on a man’s back at the same time 
in the case of people walking quietly through the scrub. 

393. Do they alight more readily on the black skin 
than on the white skin? Do you know of the ex- 
perience of the Frenchman who found on examining 
the French flag that the flies were deposited on the 
dark parts and not on the white ?—There is a certain 
amount of truth in that with regard to colour. They 
will not alight on white, for instance, as they will on a 
dark colour, but they bite white people with great 
virulence. I have been bitten in hundreds of places. 
Itis only when you are sitting on a motor bicycle and 
cannot move your hands that you get bitten in that, 
way, because you cannot move your hands from the 
handles. The paths in parts are like a frozen ploughed 
field, and you bump about like anything, and unless you 
hold on tight with both hands you are into the jungle. 
The flies take advantage of the fact that you cannot 
let go, and sit in rows on your face or neck or hands 
and bite away as hard as they can. 

354. Do you think that you have been bitten by an 
infected fly —I should say that I* have run a very fair 
risk of being bitten by an infected fly. We consider 
about two per thousand of the flies to be infected with 
brucet vel rhodesiense, 


B 


18 DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS: 





10 October 1913.] 


Surgeon-General Sir DAvip BRuUCH, C.B., F.R.S., A.M.S. 


[ Continued. 





355. Two ina thousand in an infected area are in- 
fected with this particular trypanosome ?—If you take 
all the trypanosomes, there are more flies infected. 

356. Can. you tell me what percentage of those 
bitten by infected flies get the disease ?—I wish I 
could tell you. That is exactly what I have been 
trying to get at for years, but I cannot try experiments 
on man. 

357. What percentage of the antelopes bitten by 
infective flies would show trypanosomes in the blood ? 
—Antelopes are few and far between and difficult to 
handle, but we can deal with monkeys in hundreds. 
If 100 monkeys are bitten by an infective fly, I expect 
100 per cent. of infection. The monkey is very suscep- 
tible to nagana or rhodesiense. He is killed in a fort- 
night or three weeks by this particular trypanosome. 

358. You get immunity to the organism in some 
animals and immunity to the disease in others P—You 
get certain blood that resists the organism. Human 
blood has an antagonistic effect on the trypanosome 
brucet vel rhodesiense. 

359. Do you think that an anti-toxin is developed 
in the blood of any animal that has trypanosomes in 
its blood ?—Yes. 

360. Can you make use of that for practical pur- 
poses so as to give an artificial immunity to animals 
that are susceptible P—No, not for practical purposes. 

361. Have you tried it?—I do not think we have 
tried it from that point of view. I told you a little 
while ago, you will remember, that an animal, say a 
goat, might be given brucei, and recover from that ; 
that if you give it a second dose it has a milder 
attack, and if you give it a third dose it has a still 
milder disease, and that after that it will take any 
amount of that strain of that particular trypanosome. 
These strains are so different in virulence that you can 
get another strain of the same species of trypanosome 
and inject it into the goat and give it the disease again, 

362. Have you taken serum from the blood of a goat 
rendered artificially immune and injected it into 
another animal and produced immunity in that way ?— 
The results up to the present are rather meagre, but 
every man in Europe who has been experimenting with 
trypanosomes has been making experiments of the sort 
for years. For five, six, or seven years they have been 
made on these lines, but the results have been very 
meagre. Only now and then you hit upon an anti- 
diphtheritic serum. 

363. Do you know any case in which salvarsan has 
been used?—It has been tried very often in Congo 
sleeping sickness. I do not know whether it has been 
tried in Nyasaland sleeping sickness. 

364. Your work has not so far covered experiments 
on those lines ?—No; I try to stop a man getting a 
disease, but when he has got it I have done with him. 

365. (Chairman.) You have told us very clearly 
your opinion in the course of your evidence, that if the 
game is removed or removes itself from the fly area, 
the fly goes at the same time, but I think you will 
admit that there may be unknown factors, and that in 
some cases there are other things to which the fly 
might turn its attention which deserve inquiry. I do 
not say that it is so, but it may be so. As regards any 
extensive attack on game throughout Africa, may I 
take it that your view is expressed in Part VI. of the 
Report? T will read one sentence: “ This inevitable 
‘«« disappearance of wild animals before the advance of 
civilisation is very different from the instant carrying 
into effect of an international measure for the whole- 
sale destruction of big game all over Africa. Such 
‘* a measure in the present state of our knowledge 
« would be quite unjustifiable, and would probably 
fail to a great extent in its effect.” Is that the view 
that you hold on that matter P—Yes, it is. 

366. Are you acquainted with the circumstances 
under which leave was given in 1912 to natives to 
destroy game? Am TI right in saying that the natives 
did not show much enthusiasm, and that a very small 
proportion of the game was killed or affected by that 
leave? Is that within your knowledge?—I have not 
been on the spot, and I do not know anything about 
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the native population, and I do not know much about 
the white population. There are a few missionaries in 
the neighbourhood. J think that, generally speaking, 
the effect of the opening up the district to sportsmen 
was nil. 

367. With regard to experiments, although you 
yourself clearly hold the opinion which you have ex- 
pressed, there are others who would possibly controvert 
it, and think that other factors might come in which 
should modify your opinion ?—EHvery person has his 
own idiosyncrasies. 

368. In order to obtain further knowledge upon the 
subject experiment is suggested, in order to get better 
and stronger data P—That is my opinion. 

369. I only wanted to get on record your attitude 
in the matter, Now, there are two methods by which 
to approach the question. One is the elimination of 
the fly by the extermination locally of game; and 
another is the destruction of the fly by some method, 
if itis possible to do it. I understand that in your 
opinion the entomological side of the inquiry has not 
gone very far at present, and you think that to wait 
for the entomological side of the inquiry might mean 
an increase of disease and the postponement of measures 
for dealing with it. Have you seen the suggestion 
that there are certain probable breeding areas where, 
if the theory of Mr. Fiske is correct, very extensive 
destruction of the fly might be effected ?—Yes. 4! 

370. While other matters are beimg considered, is 
it not very important that every effort should’ be made 
to promote and carry on entomological inquiry in re- 
gard to palpalis and morsitans?—I think that all 
knowledge is good. With regard to Mr. Fiske’s theory, 
that leaves me quite cold. Who knows what may 
happen in a few years? I have made big blunders in 
matters of epinion in the past and I may be making 
another now. 

371. In regard to laboratory experiments, you said 
that the smaller animals would acquire the trypano- 
somes ?—Yes. 

372. The fly, you said, is not a nocturnal feeding 
animal; but is that generally accepted? I have read 
papers in which it is suggested that there are only two 
hours of the night in which the fly does not bite—’ 
between 12 and 2 or 1 and 3 o’clock, and that there 
are cases in which people have been bitten during the 
night by the fly P—But those are all exceptions. It is 
a day feeding insect. It is not even a question of 
daylight, because flies do not trouble you at daylight, 
say at 5 o’clock, in the tropics. It is not until 8 or 9 
or 10 o’clock that the fly becomes troublesome ; when 
the sun is well up and the place is warmed. 

373. (Sir Mackenzie Chalmers.) When you go back, 
what line of research are you going on? You have not 
quite completed your researches, have you '—Well, we 
have not fully worked out this Nyasaland strain in 
relation to the Zululand strain yet. That is on the 
stocks. I am going out there to finish up, and to 
write the remaining reports that require to be written. 

374, To correct proofs and papers P—Our Commis- 
sion was supposed to. be for three years, and on the 
3lst March 1914 our third year will have come toa 
conclusion. 

375, Quite apart from the term of the Commission, 
do you suggest that any further work should be done 
on any particular line ?—That is a question that Iam 
asking myself every hour of the day. 

376. Further work on any specific line ?—I know 
that there are hundreds of things that ought to be 
done, but after two or three years in the tropics you 
get stale and you cannot think of them. You know 
that they ought to be done, but you cannot think of 
them. Perhaps this Committee would send out a list 
of such things and that would assist. After a certain 
time you get stale and you cannot think of what things 
ought to be done until after you go away. 

377. You have no new line of research that you are 
going out to take up now?—We are going out to 
round up, to complete the outstanding work of the 
Commission. 


The witness withdrew. 
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378. (Chairman.). I do not propose to put many 
questions to you, because there are a great many 
gentlemen here more skilled and more acquainted with 
the matters under consideration than I am, but I would 
like to ask you two or three questions on the proof 
you have been good enough to furnish. I may 
take it broadly, I suppose, that whatever the exact 
details of the experiment, you think some experiment 
which would have the effect of driving, at any rate, the 
larger mammals out of a given area to be selected, 
would be likely to lead to results of some value ? 
—I do. 

379. You think that probably they form the princi- 
pal reservoir, but certainly a reservoir of the trypano- 
some, and that by the removal of the mammals one 
of two results might follow, either the fly might 
follow the mammals and the area might be cleared of 
the fly, or the mammals having gone the fly would 
gradually cease to be infective >—Yes. 

380. Those, I infer, are the results which you would 
hope for so as to throw some light on the problem 
submitted to the Committee ?—Yes. 

381. The thing I should like to draw attention 
to is, how far stch results would be reasonably 
probable: firstly, is it the case, in your judgment (we 
have evidence on that point already), that Glossina 
morsitans is dependent on blood and only on blood for 
its sustenance ?—So far as I know, yes, and I think so 
far as anybody knows, it is. 

382. And without blood it would not survive in any 
numbers ?—I think not, but that point would be 
brought out by the experiment. 

383. You have examined, I imagine, a good many 
flies P—I have. 

384. Is it your experience that all the flies you have 
examined had traces in them of blood ?—Oh no, it 
might be completely digested, but I think in those 
flies in which we found blood about 90 per cent. had 
mammalian blood, and the other 10 or 12 per cent. had 
avian blood. 

385. But they all had blood ?—No, very many of 
them had no blood at all, but that might be due to the 
fact that the blood was digested, because the flies do 
not feed every day. 

386. There is a good deal of information, you are 
probably aware, from observers to the effect that you 
will occasionally, at any rate in a good many cases, 
find the fly in a country where there is practically no 
large wild game now P—Yes, I have no experience on 
that point at all myself. 

387. You are aware that others have so stated ? 
—Yes. 

388 And the converse is also the case, that there 
may be quantities of game and no flies )—That is so. 

389. Take the case, if you would not mind assuming 
for the present purpose that that ohservation is correct, 


that there may be fly and no wild mammals, on what 
blood would that fly subsist P—I think it is rather an 
assumption to admit the statement; I do not know 
that I am prepared to admit it. : 

390. Ido not ask you to admit it; I only ask you 
to assume it ?—I should imagine in that case they 
would feed on birds. 

391. There would be smaller animals which could 
not be limited very well?—Yes, there are rats and 
mice and smaller vermin, but, of course, rats, mice, and 
monkeys are very easily killed by the trypanosomes, 
so that I think if they were fed on by the tsetse-fly to 
any considerable extent they would be exterminated. 
I examined a very large number of monkeys, rats, and 
mice, I think over 400, without finding a single instance 
of infection with trypanosome. 

392. What about man?—As a reservoir, do you 
mean ? . 

393. Yes.—Of course, there are a number of cases 
of sleeping sickness, and those will be reservoirs ; but 
in my experience the human beings who are infected 
with this trypanosome quickly become ill and do not 
travel about; they remain in their villages, and, in 
comparison with the game, they form, to my mind, a 
quite insignificant fraction of the total reservoir. 

394. I do not quite follow it, and I dare say it is 
my ignorance; but I am rather supposing the case of 
men who are immune from long habit ; you would not 
have any actual knowledge of the possible reservoir 
they might form ?—-People who are immune? If they 
are immune they cannot become infective, and there- 
fore they cannot be reservoirs. 4 

395. I thought the basis of the animal case was 
that they were immune, and therefore they were 
permanent reservoirs?—It is a question of terms, 
perhaps—‘ tolerant,” I will say ; that is, they harbour 
the parasite without showing symptoms of disease. 
All I can say is that there is no evidence that man is 
tolerant. 

396. You admit that man is a possible reservoir ?— 
No, I am not prepared to do so except to the extent 
mentioned before. 

397. As regards domestic animals (I would like to 
exhaust this), might they to some extent form a 
reservoir in some circumstances, either (I use the 
word “immune,” but you know what I mean) immune 
individuals or goats and sheep, which, I understand, are 
considered to be possible reservoirs ?—In the Luangwa 
Valley, in 1905, there were large herds of cattle and 
goats and considerable numbers of dogs; in 1911, 
when Dr. Kinghorn and I went to the valley, there 
were very few animals left, and in the middle of last 
year I crossed right across the valley from Fori 
Jameson to the mountains on the other side, and there 
was not a solitary domestic animal alive. The expla- 
nation of that is that the fly has gradually spread in 
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the Luangwa Valley since 1904 up till now, when it 
has killed off every domestic animal; so that I cannot 
think they can be reservoirs of the disease to anything 
like an extent at all comparable with the big game, the 
wild fauna. 

398. Is it conceivable that fly could affect one 
another ?—I say, no. 

399. Assuming the wild mammals to be the 
principal reservoir, to be the principal cause of the 
spread of the trypanosome, do you consider it is a very 
serious factor as regards the disease being conveyed to 
human beings P—Yes. Iconsider that the trypanosome 
is conveyed from the game to man by the tsetse-fly, 
Glossina morsitans, in the great percentage of cases in 
Rhodesia and Nyasaland. 

400. That, surely, hardly produces Why ena te very 
serious if you put together the proportion of the flies 
you find to be infective in nature and the opportunities 
which that proportion of infective flies would have of 
biting man and man taking the sleeping sickness. I am 
trying rather to gauge how serious it is as regards the 
human disease P—We found that 1 in 500 wild tsetse 
flies were infected with the human trypanosome. I 
should say that, unless man was to a considerable 
degree resistant to infection, that would be sutticient 
probably to clear off ev erybody i in the place in a very 
short time. 

401. But it does not P—No, and the explanation 
of that is that man is probably difficult to infect, 
but when once he becomes infected he goes down 
hill rapidly. That is the only explanation I can 
offer, because I am convinced that 1 in 500 is sufficient 
to wipe out the population if each time an infective fly 
bit a man that man becomes infected. 

402. Do you admit or reject any theory of 
mechanical transmission ?—We never found mechanical 
transmission after 24 hours. 

403. I do not quite follow that; there can be 
mechanical transmission within 24 hours ?—The flies 
do not transmit mechanically after an interval of 
24 hours; if you feed them on an infected animal and 
keep them 24 hours they will not infect a clean 
animal. 

404, (Dr. Chapple.) Until a later period P— 
Precisely—until a later period. Sir David Bruce 
showed that after an interval of two or three hours 
they might in a proportion of cases, but not after 
24 hours. 

405. (Chairman.) I leave that point. As regards 
the proposed experiment which has been suggested, to 
fence in an area and to kill or expel the game and 
watch the result, do you think that is practicable ?—I 
hardly think it is practicable to fence in an area 
sufficiently large; it could be done, I suppose, if 
sufficient money were spent in putting up an enormous 
fence, but it would have to be exceedingly strong to 
keep out animals like an elephant or buffalo or a 
rhinoceros. 

406. If you could not fence it in successfully or 
keep the fence successfully, in what way would you be 
able to carry out the experiment ?—I suggest myself 
that the experiment should be undertaken in an 
isolated fly-belt, such as the Sebungwe district which 
you see on the map. That is a fly area that is isolated 
by between 70 or 80 miles from the nearest other fly 
area, and the plan, I think, would be to shoot down 
everything in that area. There is very little water 
left, I understand, in the dry season, and one could 
poison what there was, and in that way I think one 
could clear out the mammals by constant shooting. 
Many of them would leave the area, but that would 
not matter because they would go into a non-fly 
area. 

407. Whether you fence, or whether you do not 
fence, do you know sufficient of the habits of the 
Glossina to determine what would be a satisfactory 
result? If after an interval of years you found there 
was still fly there and that some of the fly were 
infective, would it not be possible for that to be 
misleading, as fly might travel into that area from 
another place where they had bécome infected ?—That is 
one reason why I should indicate this particular area ; 
it is 70 miles away from the nearest fly area, that is bo 


say, they would have to cross over a lot of clean 
country, which is very unlikely, I should imagine. 

408. Supposing such an experiment were under- 
taken and was apparently successful in its working, 
how long a period do you think it would be before any 
judgment could be formed as to the effect ?—I should 
say probably three years; of course that is a very 
difficult question to answer. 

409. If the fly had gone, then it might be conclusive, 


' but if the fly remained infective, which is what I was 


wanting to know, how long would it be before you 
think the fly, on account of the absence of wild 
mammals, would have lost its infectivity P— We do not 
know how long the fly live. About 272 days is the 
longest record of a fly in captivity, but quite probably 
in nature they may live for a considerably longer period, 
and one must wait until those flies are dead, until the 
next generation of flies comes, before one can judge as 
to the effects. 

410. Is it not one of the greatest difficulties, almost 
the central difficulty, that we do not know much of 
the habits or general movements of the fly P—I cannot 
see that at all; if this experiment were performed we 
should know a good deal more at the end of it than we 
do now. ’ 

411. It might be a step, but one of our difficulties 
at the present moment is that we know so little about 
the movements of the fly P—I cannot see that that is 
any objection to the experiment. 

412. (Dr. Chapple.) Would you tell us what facts 
you hope to ascertain by further experimentation 
which are of practical] importance, and which facts you 
think are of simply academic importance P—I think 
the most important point is whether or not, after you 
have eradicated the wild animal, the tsetse-fly will be- 
come non-infective. That is the first point. In other 
words, whether they will cease to be capable of in- 
fecting men and domestic stock with trypanosome 
diseases. That isthe mostimportant point. Secondly, 
whether the fly is dependent on the big game, the wild 
fauna; that is, if you remove the blood supply, the 
food supply of the fly, whether or not the fly will dis- 
appear. lL think those are the two essential points ; 
there are many others which you might call of academic 
interest. 

413. Are those points not yet proven ?—I say, no. 

414, Are you not satisfied in your own mind ?—I 
am satisfied in my own mind as regards the first of 
those two, that is, if you destroy the game you get rid 
of the trypanosomes, but, of courge, many people say 
that is not proven, and that we must do this experi- 
ment, and that they will not be satisfied until we do it. 
I should suggest that at the present time all game 
restrictions should be removed in fly areas, and that 
natives and Europeans should be allowed to destroy 
game in any way they like in fly areas, and especially 
in inhabited portions of fly areas. 

415. Do you know any area where there are both 
game and flies but no disease P—I do not. 

416. You do not know of your own knowledge ?— 
No. I think the more one examines the more you find 
the cases in quite unexpected places. I myself re- 
member finding a case quite close to, in fact actually 
in, Fort Jameson. A native had come into Fort Jame- 
son from a short distance. Fort Jameson has been 
held to be absolutely free, but I was examining a gang 
of natives going to work in Southern Rhodesia, and 
there was a very early case who had been infected 
comparatively close to Fort Jameson. There was an- 
other case which turned up, in a white man, in North- 
Western Rhodesia, which was considered to be free, 
and again, there is a white man in Southern Rhodesia. 
When you get white men infected, you examine the 
natives, and we then found out in Sebungwe a num- 
ber of natives infected. Therefore, I am of opinion 
that whenever you get morsitans and game you get 
sporadic cases of sleeping sickness. 

417. It is conceivable, however, that you might 
have game and fly without the trypanosome ?—No, I 
should say not. 

418. It is not conceiyable, you think ?—-One might 
conceive anything, 
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419. You do not suggest that the trypanosome 
starts de novo ?—No, I do not. 

420. It must extend from some infected area in some 
other part ?—I should say it has been in those areas 
for some considerable time—anyway, for hundreds of 
years. 

421. Is there any evidence at all that the trypano- 
some dies out after having had a period of existence 
and infectivity for any length of time ?—Out of the fly ? 

422. No, out of any area ?—No, I have not Brae 
of any. 

423. Could you not find, by laboratory experience, 
whether these flies could live without blood ?—I think 
experiments have been conducted on that line, but 
without result. 

424, But they die ?—Yes; 
to support that view at all. 

425. Have you tried that experiment ?—Yes, I tried 
feeding them on vegetable juices, but it did not work; 
they died. 

426, Have you made extensive experiments to find 
out whether there is any other diet which these flies 
will live on ?—No. 

427. In answer to the Chairman you said man was 
‘not a possible reservoir. What did you quite mean by 
that ?—He is a reservoir, of course; every sick person 
is a reservoir, but my statement was that, in comparison 
with the big game, human beings form an extremely 
small fraction of the total reservoir. It is like a drop 
in the ocean. 

428. That is so now ?—Yes. 

429. But in any populous part, if they spread 
they might become a very formidable reservoir ?— 
Certainly. 

430. Would it not be possible always to isolate 
them ?—Yes, if you have sufficient medical officers 
you can isolate them, certainly. 

431. If domestic animals contracted the disease at 
what stage in the progress of the disease would you be 
able to ascertain its existence in such a way as to 
enable you to say that that animal would certainly 
die, and therefore that it would be best to kill it ?—- 
You could recognise the disease as soon as one sees 
the trypanosomes in the blood. You can say the 
animal is going to die then, and that might be within 
six or seven days of the infection. 

432. What would be the first clinical indication 
that the owner of the stock would recognise ?— 
Probably emaciation. 

433. How soon would that come on after the 
infection ?—It varies with the different trypano- 
somes. You are referring to the human trypano- 
somes ? 

434. Yes.—It all depends upon whether the stock 
happened to be Huropean or native or whether they 
happened to be half bred. European cattle would 
die very quickly. 

435. How soon would they manifest unmistakable 
signs of the disease so that they could be killed and 
thereby cease to be a reservoir ?—We infected three 
native cattle, and they were emaciated after a month 
or so. I have inoculated a number of horses and 
donkeys at Runcorn, and the course of the disease 
is exceedingly rapid, and they have been dead within 
a couple of months. I have not inoculated any 
European cattle. 

436. You are not able to say then what is the 
earliest period at which clinical manifestations would 
justify anyone in killing a European domestic animal 
—Clinical manifestations are no use. You cannot 
diagnose the disease by such manifestations, These 
diseases can only be diagnosed by the microscope. 
Clinically, one cannot diagnose these diseases. 

437. If an ox is inoculated with the trypanosome 
it must surely Manifest some clinical sign of disease 
at some period in the history of the disease P— 
Precisely. 

438. What time elapses between the time of infec- 
tion and the first clinical manifestations observed ?— 
You mean manifestations that may be recognised by 
the owner? . 

439. Yes ?—I should say a month, perhaps. 


Oo AMINO” 


I know of no evidence 


440, Do you not get swelling and cdema round 
the seat of inoculation ?—No, certainly not early. 

441, And a whole month might elapse until the 
trypanosomes are swarming in the blood >—They do 
not swarm in the blood of cattle. 

442. Perhaps that is not exactly the word—but 
the blood remain infective?—Yes. I say a month 
might easily elapse. If you will allow me to refer to 
this paper for a moment, we inoculated three cattle at 
Mpika, and trypanosomes were found in the blood 
seven days after inoculation; one died in 209 days, 
the second in 210 days, and the third in 186 days. 
These were native cattle, and there were signs of 
emaciation as far as I recollect within two months, 
that is to say, in about 50 days. 

443,°That would be the first indication the owner 
would have that his animal was diseased ?—Yes, I 
should say it would be. 

444, Tf that is so, from the moment of inoculation 
by an infected fly up to the moment at which the 
owner first recognised that his animal was diseased, 
it would be a reservoir of the disease ?—Yes, it would. 

445, And therefore a source of danger to other 
cattle and to man ?—Yes, undoubtedly. 

446. That is the point I wanted to get at; Iam 
afraid I did not make my questions particularly clear. 
—Of course, it is necessary to point out that there are, 
in addition to the human trypanosomes, other trypano- 
somes in Africa which kill domestic stock; so that I 
should imagine that in a fly area an ox would have a 
very poor chance of living 210 days; it would be killed 
long before then by one of the domestic stock trypano- 
somes. 

447. Is it not obvious that if a domestic ox 
contracted this disease and it was invariably fatal, 
the owner would immediately he recognised that his 
animal was affected with a fatal disease, kill it >—Yes, 
he certainly ought to. 

448, But up to the point at which he would recog- 
nise that you would not expect him to kill it, nor 
would you expect him to have a veterinary surgeon 
to examine its blood for trypanosomes ?—No. 

449, To that extent then, there is a danger of 
domestic stock becoming a source of infection, even 
although the game were eliminated ?—No, they might 
for a time, but you cannot have fly and domestic 
stock in my experience. There is the Luangwa 
Valley in which the Government official at Nawalia, 
where we were stationed, had in 1905 a large herd of 
cattle. The fly was only beginning to come back 
again in 1905, after the rinderpest, and he told me that 
it was with extreme difficulty that they could get a 
specimen of the fly; a boy would only bring home one 
or two specimens in a day in 1905. In 1911, when 
Dr. Kinghorn and I went to the valley, the fly was 
exceedingly thick; one had three or four on one’s 
back all the time; there were no cattle at all at 
Nawalia, but there were a few left scattered up and down 
the valley. At the end of that year or the beginning 
of 1912, I think in April 1912, I crossed, as I told the 
Chairman, from Fort J ameson to the Muchinga 
Mountains and there was not a solitary domestic 
animal alive except three cattle, all of which were 
infected and dying from trypanosomiasis, so that if 
you have much fly the cattle die and they cannot form 
a reservoir of the disease at all comparable with the 
game which are tolerant to the infection. 

450. You told the Chairman that for the first 
24 hours after the fly had bitten an infected animal, 
it was capable of transmitting the disease by mechani- 
cal means, that is by direct infection ?—I was quoting 
experiments of Sir David Bruce; that is what Sir 
David Bruce stated originally a number of years ago 
in 1908. Dr. Kinghorn and I did not find that. i 
will not say that ; that is incorrect ; we did not 
examine for that point but we found that after 24 
hours they could not infect. 

451. Up till what period of time ?—It varied 
according to the temperature; I think the first was 
11 days afterwards, after the infected feed, It 
varied from 11 days up to as much as 60 or 70 days on 
the plateau, varying inversely with the temperature. 
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452. Do you assume after that that some meta- 
morphosis took place in the body of the fly P—Yes, 
there is no doubt on that point at all. 

453, And then it would remain infective for life P— 
Yes, for the rest of its life. 

454. Is there any change in the degree of the 
infectivity >—Not that I know of. 

455. Can you explain why there are so many 
infected fiies which bite natives and whites and yet 
produce the disease in one person and not in another ? 
—I think it depends on individual susceptibility, 
perhaps on the condition of health. That is a pure 
hypothesis, a conjecture; it is obvious that one cannot 
determine that point. 

456. You have not been able to detect in any indi- 
viduals who have fallen a prey to the disease any 
peculiar diathesis that makes them susceptible P—No. 

457. Do you take any personal precautions against 
contracting the disease, and if so, what ?—Yes, one 
avoids being bitten as much as possible. 

458. How do you do that?—I will give you an 
illustration. I remember going into a fly belt in 1907 
before it was known that Glossina morsitans transmitted 
the disease, and there I met a gentleman in a pair of 
dancing pumps and a shirt, with nothing else; he 
walked round the country like that, and he was being 
bitten all the time. We were completely clothed ; we 
wore puttees, and one always turned up the collar of 
one’s coat, so that as the result one only exposed the 
face and hands. It is a yuestion of clothing, I think ; 
one could wear veils, but in the Luangwa Valley it was 
too hot. 

459, Do you know any specific cases who have been 
bitten by infected flies and yet not contracted the 
disease P—Yes, one. Dr. Taute of the German Sleeping 
Sickness Commission. 

460. Are you satisfied then that the data you have 
now, or the data that are established facts with regard 
to game, tsetse-fly and sleeping sickness justify you in 
giving any specific advice with regard to the prevention 
of the disease ?—Yes. I consider that the game ought 
to be destroyed in the neighbourhood of the human 
habitations in fly areas. 

461. Do you think the relaxation of the game laws 
would be sufficient to drive the game away from in- 
habited areas, or would you carry out a systematic 
extermination of the game? —I should carry out a 
systematic extermination in those particular fly areas 
in the neighbourhood of human habitations. I should 
encourage the natives to shoot. 

462. Wherever you had a population at all, would 
you exterminate the game ?—Yes, wherever there was 
population in fly areas. 

463. Irrespective of its value or of the nature of 
the game P—Yes. 

464. Do you think the problem is an ur gent one? 
—Yes, indeed. 

46D. (Sir Mackenzie Chalmers.) Would you re- 
commend those drastic measures before your suggested 
experiment had been tried, or not >—I say, if the experi- 
ment is to be done, we must wait and see the result. 

466. Of course, if your experiment is successful, 
you mean it would involve exterminating game through- 
out fly areas ?—Yes, doing as much as one could, of 
course. 

467. I wanted to ask you a little more about this 
isolated fly area: what is the size of the fly area P—In 
the Sebungwe district ? 

468. Yes. — It is given as ie vhictid tats 2,500 
square miles, say 50 by 50. 

469. Then round that there is 70 miles of fly 
free area? — Yes, that is in one direction; in other 
directions it is indefinite, practically hundreds of 
miles. The nearest is Mafungabusi, which is about 
70 miles away, I understand. 

470. So that the nearest infective flies would have 
to fly 70 miles?—Yes. We do not know whether 
those are infective or not; no sleeping sickness has 
been found in this other area, and that may be due 
to the fact that it is at a greater altitude. 

471. You are not aware off any smaller fly island 
which would be an easier experiment to carry out P— 
No, I do not know of any, There are a number of 
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areas in Southern Rhodesia, and if one examined them 
one might find sleeping sickness in other areas, but 
one is only likely to find sleeping sickness in those 
areas which are above a certain level, say 3,000 feet. 
That is quite arbitrary. 

472. You have not discussed with any of the 
district officers what would be the expense of this 
operation >—No; that I have not gone into at all. 

473. Is it at all known the amount of game which 
is in this 50-miles island P—No; personally I am not 
acquainted with this district in Southern Rhodesia. 

474, Do you think it might be done by hunters ?— 
European hunters ? 

475. What practical steps would you propose to 
take supposing this experiment were decided on ?— 
I think one ought to have three or four medical men 
to make the necessary examinations; first of all to 
determine the infectivity of the fly, what percentage 
of fly was infective, and to decide ithe number of cases 
of sleeping sickness and the number of cases of infec- 
tion in domestic stock, in goats, and whatever happened 
to be in the district, and get all these data first of all; 
the main thing being the infectivity of the fly, the 
percentage of the fly infective with each of the try- 
panosomes ; then I should encourage the natives to 
shoot. I think there are 3,000 natives in this area; 
Ido not know how many adult males there are, but 
I would hand out rifies to the lot of them, and they 
would make a considerable impression on the game in 
a short time I am convinced. 

476. You must make an absolute clearance of the 
game, must you not, because a small amount of game 
would infect a great many flies P—That is true; I 
think one could, for practical purposes, exterminate 
everything. 

477. You think it could be done ?—Yes, you might — 
have an odd duiker left. 

478. You cannot give any estimate of the expense 
or the time that it would take; that has not been 
worked out at all?—The difficulty would befor me to 
determine the expense of thé administrative part of 
the work, that is to say, the expense of the arming 
of the natives and the cost of the ammunition, 

479. Is there no danger, if you exterminate these 
animals, of animals coming from other regions and 
occupying the area ?—No, I do not think there is any 
danger of animals coming, because you would keep on 
shooting. That must be done, unless you put up a 
fence. 

480. One could not fence an area of 2,500 miles ; 
that is impossible >—I do not think you could put up 
a fence for 50 miles. I have seen these large ante- 
lopes, eland, going through the enormous fences which 
the natives put round their gardens. 

481, I suppose a rhinoceros will go through most 
things if he is in a hurry ?—Yes, and I have seen an 
elephant twist up an iron telegraph pole like a hair- 
pin. 

482. In order to try the experiment you must have 
a fly island with a free area all round; that is the only 
practical experiment ?—Yes ; and the main advantage 
of that is that you do away with the problem of 
infective fly coming in from outside, which would 
vitiate the results of the experiment. 

483. Have you any tornadoes in this region? Are 
flies blown for great distances in tornadoes ?—I do not 
think one does get very much in the way of wind 
there. 

484. It is not like the West Coast P—No. 

485. Your theory is, that if you exterminated the 
game, the fly would probably follow it, and disappear ? 
—No. I express no opinion on that point at all. 

486. You think it would become non-infective ?— © 
Yes; and I think it is very important to determine 
whether or not the fly would disappear. | 

487. That is one of the objects of the experiment ? 
—Yes, that is the second main object. 

488. Do you agree with Sir David Bruce in this, 
that the D'rypanosoma rhodesiense and the trypanosome 
which produced ordinary nagana are one and the 
same ?—I must be quite definite on this point. 

489. He came to the conclusion—you saw his 
proof P— Yes, I am perfectly familiar with the 
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literature. Sir David Bruce was sent out to Zululand 
first of all about 1896, and he described the trypano- 
some disease of domestic stock, which he called 
nagana. In those days we thought there was only 
one trypanosome in Africa, and he sent home a dog 
infected with the trypanosome, and this was described 
by Mr. Plimmer and Sir John Rose Bradford as 
Trypanosoma brucei. Unfortunately for Sir David 
Bruce the dog he sent home was infected with a 
different trypanosome to the one with which he was 
working, and therefore this rhodesiense is not nagana, 


but I think for practical purposes it is the trypanosome ° 


which affects domestic stock. If Sir David Bruce says 
it is the Trypanosoma brucei, I think he is wrong. 

490. There is no morphological difference between 
the two?—Marked between the Trypanosoma brucet 
and the Trypanosoma rhodesiense; I can recognise 
them at a glance with the microscope. The difference 
is that in rhodesiense there are trypanosomes of two 
sizes; it is what we call a polymorphic thing. In 
brucet there are only monomorphic trypanosomes, and 
one can recognise them at a glance, and there can be 
no question about it. 

491. You think rhodesiense is the only one which 
produces the human trypanosomiasis P—Yes. I do not 
say for a moment that rhodesiense is not scattered 
through the domestic stock; it is. It is probably 
the thing that Sir David Bruce was working with in 
Zululand—certainly in Uganda. It is the cattle disease 
of Uganda and Zululand really. 

492. There have been great outbreaks of nagana 
without any sleeping sickness, have there not, or 
should you doubt that, and think that the cases 
have not been discovered ?—I think if one looks in 
Zululand, one might find them. I should not be 
at all surprised if this trypanosome has occurred 
in Zululand, if Sir David Bruce is right in 
saying that the trypanosomes he found in cattle in 
Zululand are the same. 

493. It is very difficult to get at the diseases in the 
native population P—Yes, it is. 

494. Does this trypanosome merely spread by 
fission, or is there a spore, or what ?—In the mamma- 
lian blood it divides by fission. 

495. Is there no other way of multiplying it P—No. 

496. In the fly, for instance P—In the fly it is quite 
different ; there, I think, they undergo a sexual multi- 
plication, comparable to the malarial parasite in the 
mosquito. 

497, In the mammalian blood it is pure fission, is 
it P—Yes. 

498. Is there any experimental work of this sort ? 
Are the symptoms produced in man or mammals 
merely the mechanical multiplication of the trypano- 
some, or is there a toxin?—That is a very difficult 
question to answer; I do not think it can be for a 
moment due to the mechanical presence of the try- 
panosomes, because in experimental animals one often 
finds them with as many trypanosomes as red blood 
cells in the body, and they live for months, or for 
weeks at any rate, like that without exhibiting any 
signs of disease at all. In man with a comparatively 
insignificant number of trypanosomes you find marked 
symptoms of disease. It must be a toxin, really. 

499. Do you find the trypanosomes in the muscular 
tissue or only in the blood >—You find them all through 
the body, in the nervous tissue as well. I have seen 
them in the cornea of the eye in large numbers. 

500. Have you made post-mortems on human beings 
or animals when they died from trypanosomes P— 
Hundreds. 

- 601. What are the symptoms which account for 
death at the last? What are the appearances P—In 
men meningitis—nervous symptoms. 

502. That is probably from a poison, you think ?— 
Yes. 

503. Or is there mechanical blocking of the veins ? 
—No, I should think not; it is poison. 

504, Will the fly feed on dead animals ?—Yes, 
freshly killed animals they feed on, not on animals 
that have been killed for some time. 

505. I was thinking whether a dead animal would 

be a source of infection?—I should think not; the 


trypanosomes disappear from the blood very quickly, 
and they cannot get blood out of dead animals. 

506. I suppose there is not much danger in making 
a post-mortem on an animal or man ?—For a certain 
number of hours; we found after as much as 48 hours 
the human trypanosome in the cadaver, but the fly 
could not get blood from an animal which has been 
dead for a few hours. 

507. So far as you know, the blood is necessary for 
the fly’s life >—So far as I know it is necessary. 

508. With any of those animals did you try any 
remedial treatment ?—No. 

509. With human beings it has been absolutely a 
failure ?—Yes, I tried with negative results. 

510. Is life prolonged by arsenical treatment ?—It 
may be a little. 

511. It is with the gambiense considerably ? — 
Yes, gambiense is apparently much easier to cure, but 
I think there have been no well-authenticated cases of 
rhodestense recovering. 

512. Do you think the resistance to rhodesiense is 
a matter of a population which has got used to the 
disease, or are white and black alike resistant to the 
disease ?—I do not think people become readily 
infected; Taute himself did not hecome infected 
although he fed infected flies upon himself, 

513. You cannot judge from one experiment ?—No., 

514, (Mr. Rothschild.) Did he not also inject 
infected blood into himself as well P—Yes, he did. 

515. (Sir Mackenzie Chalmers.) He might be 
specially poisonous to the poor trypanosome ? — He 
may have been, but from one experiment one can judge 
nothing. On the other hand, one can state Lan- 
franchi’s case, where he became infected with what is 
known as brucez in the laboratory. 

516. Was that from a cut ?—Yes, but it is the 
same thing; Taute injected it with a syringe. 

517. So far as you know, in the case of human 
beings the only source of the infection is an actual 
puncture P—Yes. 

518. Eating infected game ?—No, that would not 
have the slightest effect. People have done experi- 
ments in which they proved that trypanosomes could 
go through the unbroken skin; they painted the 
infected blood of a rat on an animal’s skin. 

519. Which had been shaved? —If it had been 
shaved they would take great precautions that there 
were no lesions or abrasions. 

520. Was that experiment successful or unsuccess- 
ful P—It was successful in rats. 

521. But in nature, for all practical purposes, if you 
eliminate the fly bite you eliminate the danger of 
disease >—Yes. 

_ 522. (Chairman.) Was that brucez or rhodesiense ? 
—I think it was one of the animal trypanosomes; I do 
not recollect. 

523. (Mr. Buaton.) But by mere contact the 
infection was established ?—It was in this case. 

524. (Dr. Chalmers Mitchell.) You have worked a 
good deal at the morphology of these things, have you 
not P—Yes, I have. 

525. You agree that there is a kind of group called 
the brucet group of trypanosomes ?—I think the 
brucet group is a very unfortunate name. 

526. You agree that there is a group—never mind 
what it is called ?—Yes, there is a group, what I 
should call the gambiense group. 

527. You certainly have gambdense P—Yes. 

528. And you certainly have something you call 
rhodesiense ?—Yes. 

529. And you may, or may not, have something 
else, a purely animal one ?—Yes, that is possible ; 
that is the one Sir David Bruce calls brucei; and 
which other people call ugandz. 

530. You are fairly satisfied you can tell those 
morphologically >—No, I can undertake to distinguish 
gambiense from the other two, but I could not dis- / 
tinguish between the thing that is called brucez by 
Sir David Bruce and rhodesiense. Itis a rather com- 
plicated thing. What is commonly known as Try- 
panosoma brucei is described by Plimmer and Bradford 
as a monomorphic trypanosome, and that can be 
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distinguished by everybody, but Sir David Bruce 
unfortunately calls something else Trypanosoma brucet. 

dd1, (Sir Mackenzie Chalmers.) You and Sir David 
Bruce are really not at variance P—No. 

532. (Dr. Chalmers Mitchell.) You agree definitely 
that there are two trypanosomes, and you distinguish 
gambiense and rhodesiense morphologically quite 
apart from the clinical symptoms ?—Yes, you cannot 
distinguish them clinically ; morphologically you can. 

533. Do you think that is generally admitted—the 
morphological distinction ?—Yes, I do. 


534. When you tell me that something like one in . 


five hundred of flies is affected with the human try- 
panosome, that is of course a morphological distinction 
you are making ?—The way we ascertained that was 
by feeding the flies on monkeys, and then examining 
the monkey’s blood. We fed the flies in groups of a 
hundred on monkeys, and if a monkey became in- 
fected we isolated the fly, and we found that in one 
hundred there might be two infected flies, and in 
another hundred none. It worked out at one in five 
hundred. 

535. When you say that one in five hundred flies 
are infected, you do not mean that you catch the flies 
in the open, and make experiments P—No, we say they 
are infective, not infected; that is to say, they are 
capable of transmitting the disease. 

536. And it is the morphological evidence you 
depend upon ?—Yes, and any other evidence. 

537. If you had only the morphological evidence 
to depend upon you could rely upon that? I am 
trying to make my mind clear about that, and I 
might explain what I am trying to get at. Apparently 
we had the idea when this disease called sleeping 
sickness appeared that it had been endemic for a long 
time in West Africa. Then it marched across the 
continent, going eastwards, and causing all sorts of 
outbursts and explosions, and possibly increasing in 
virulence. Then it turned down southwards, and all 
that time that was not the morsitans, but the other 
species ?—In the palpalis area. 

538. Then suddenly it began to appear further 
south in Rhodesia, Nyasaland, and places of that kind, 
and it was thought for a time to be the same disease : 
am I right ?—Yes. 

539. It was at that time that you took up the 
work ?-—Yes. 

540, One of the early discoveries you made was 
that it was not the same disease but a different 
disease ?—That is so. 

541. That would depend upon morphological evi- 
dence partly P—Yes, the distinction depends mainly 
upon morphological evidence. 

542, A little more than that, because you have a 
different fly P—I think any tsetse-fly can transmit any 
trypanosome, 

543. But in practice it does not ?—I would not like 
to say that. 

544. I thought a good many experiments had been 
made and that it was shown that in a laboratory 
you could get palpalis to work where it ought to be 
morsitans, and vice versa, but in practice it did not 
actually do. so?’—You mean that in practice palpalis 
does not transmit rhodesiense ; that is your point. 

545. Yes.—I would not lke to be too definite 
about that. 

546, (Mr. Rothschild.) There are some areas 
where the two flies occur together P—I say that I 
should like to examine these trypanosomes. 

547. (Dr. Chalmers Mitchell.) You do not know 
that is so ?—No. 

548. There was a break; instead of dealing with 
one disease which we could call sleeping sickness you 
certainly came upon another disease which is also called 
sleeping sickness P—Yes. 

549. Due to a different trypanosome ?—Yes. 

550. And generally at least conveyed by a different 
fly P—Yes. . 

551. I think Sir David Bruce was rather clear in 
insisting on the distinctness of the two diseases ? 
—Yes. yf 

552. Now you tell me in your evidence that there 
is no essential difference between the clinical mani- 
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festations of the disease in man caused by the two 
different things—that is to say between the Congo 
disease, the rhodestense and the gambiense ?—I think 
there is no essential difference. 

553. So that although you have quite a different 
trypanosome it produces practically what appears. to 
be the same disease ?—Yes. 

554. Is that generally admitted ?—I think so. 

555, Although they are due to different trypano- 
somes and transmitted by different flies?—Yes. Of 
course there are, as you know, a very large number of 
animal trypanosomes. The disease produced in any 
animal, take a rat, by any one of these trypanosomes 
or by the human trypanosomes is identical. 

556. Lam coming to that. So far I have got clear 
that in your opinion the two diseases are practically 
alike, clinically I mean ?—Yes. 

557. With a very important difference—that one is 
very slowly fatal generally, and the other very rapidly 
fatal >—Yes ; the one, one cannot cure, and the other 
one can cure to a certain extent. 

558. When you come to take gambiense and intro- 
duce that into animals—monkeys, for instance—there 
is a very close parallel between the clinical picture in 
the monkey and the clinical picture in man, is there 
not ?—No, I think there is not at all a close parallel. 

559. Will you tell me some of the differences ? 
We are talking about gambiense. Perhaps I might 
remind you that people like Laveran and Mesnil give 
practically the same temperature curves, and so forth, 
but not in all animals, because the disease shows different 
symptoms in different animals; but on the whole am 
I right in saying that the gambiense disease, say, in 
man and the monkey, is very closely alike indeed in 
its clinical picture P—No, I do not think so at all, 
because the clinical picture of sleeping sickness in 
monkey is not characteristic at all, nor is it until the 
last stages in man when the man is dying. You 
cannot diagnose the disease until you see the trypano- 
somes, unless one has a patient practically zn articulo 
mortis, in the last stages of coma. 

560. You have seen the temperature curves which 
I have referred to P—Yes, but I do not believe in them 
at all. 

561. You know, of course, that you get the mental 
symptoms to which you have referred in both ?—Yes, 
in a certain number of monkeys. I have inoculated a 
large number of monkeys with gambiense, and they 
died long before they got to that stage. I have only 
once seen an authentic meningitis in a monkey, and 
that was after sub-dural inoculation, 

562. You do not think there is anything like a 
close parallel ?—Not the slightest; you may get a 
monkey which lives a very long time and develops this 
meningitis, but as a rule it does not. 

563. Is this the case, that the gambiense disease is 
generally rather more prolonged in animals than the 
rhodesiense disease ?—Yes. 

564. There is that difference?—That is so, I 
think. 

565. So that if the central nervous system symp- 
toms came on late in the course of the disease you 
would be more likely to get them in the gambiense 
infections >—Yes. 

566. Now you do not quite accept what certainly 
some people state, that there is a close parallel in the 
case of gambiense between monkeys and human beings ? 
No, my experience is limited to ordinary monkeys, 
Cercopithecus callithryx and Macacus rhesus. 

567. When you come to rhodesiense, I have got 
from you that that disease in man is almost exactly 
identical clinically with the other disease except for its 
swifter course ’—Yes. 

568. When you come to that in animals, is it not 
the case that you always have much more fever P—In 
man do you mean ? 

569, No, in animals; that is not your experience ? 
—No, I do not think one does; one has the same 
irregular fever dependent partly on the animal and 
partly on the particular strain. 

570. Some people say that the fever is much more 
marked in animals with rhodesiense ?—I say those ~ 
people have not worked a sufficient number of animals. 
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571, There is very often cdema of the head ?—I 
reckon nothing of that; I have seen edema of the 
head with all sorts of trypanosomes, and it is not 
characteristic, 

572. Then there is keratitis ?—I have seen that in 
other trypanosome diseases, and I do not think it is 
characteristic. 

573. Then you do not accept the picture at ali 
which I have been laying before you ?—No, one cannot 
diagnose one disease from the other clinically. 

574, But you can morphologically ?—That is the 
only way in which it can be done. 

575. If some people state that you could not 
diagnose the thing morphologically, but that you could 
very well clinically, you would say they were all wrong ? 
—I would say they were wrong. 

576. Sir David Bruce gave us an account of the 
kind of order of preference in which flies attack 
animals. This is the laboratory I am now upon. He 
said they preferred fowls, I think, birds anyhow, and 
that if they did not get birds, next they put up with 
mammals, and only in the absence of either of these 
wouldthey take reptiles —He was referring to morsitans. 

577. He was referring to the palpalis of gambiense. 
Could you give any parallel factor for morsitans and 
rhodesiense to that—laboratory experiments only ?— 
No, they feed readily on fowls and readily on mammals. 

578. They feed on almost anything you give them ? 
—My experience is limited to birds, hens, and small 
mammals. 

579. They feed either on birds or hens and things 
of that kind and small mammals practically indiffer- 
ently >—Yes. I think the blood of the hen does not 
appear to be so completely digested by the fly as the 
mammalian blood ; one finds it in the intestines of the 
fly a very long time afterwards in the form of a more or 
less solid mass practically undigested. The ento- 
mologist attached to our Commission had the idea that 
this prevented the development of the pups inside the 
fly, and I am more than inclined to agree with him. 

580. You think that feeding them on hens was 
rather bad for them ?—Yes, they did not do so well as 
when fed on goats or monkeys. 

581. Only one last question: it is big game you are 
going for. What exactly do you mean ‘by big game— 
elephants, of course P—Any antelope at all. 

582. Rhinoceros, zebra, and that sort of animal, 
elands, and all the big antelopes >—Yes, all the ante- 
lopes. 

i 583. Does that include the small duikers—the dik- 
diks ?—Every antelope. 

584. The tiny little dik-diks >—Yes. 

585. Does that include things like the coneys ?— 
I know nothing about those, whether they are capable 
of being infected or not. 

586. Does that include the small carnivora ?—-No, 
because they are easily killed by trypanosomes ; they 
die quickly from infection; if they were fed on to 
any considerable extent they would be killed naturally. 

587. You do not eliminate animals like the elephant 
and rhinoceros ?—No. 

588. Are you sure that the elephant and rhinoceros 
harbour these things P—No. 

589. Why do you include them ?—Because they 
may. 

90. Just to make a good job of it ?—Yes. 

591. But there is no evidence that the tsetse-fly 
could get into the rhinoceros or the elephant ?—Try- 
panosomes have been found in elephants; Sir David 
Bruce says so. - 

592. In one case an elephant was examined ?—Yes, 
we did not find those trypanosomes in elephants and 
rhinoceroses. 

- 593. You looked for them?—yYes. I think that 
the tsetse-fly could bite an elephant very easily. 

594. You spoke of 3,000 natives with their guns P— 
There are 3,000 natives in this particular area. 

595. And the English sportsmen, and so forth, 
would shoot and drive away all the big game P—Yes. 

596. Do you think they could also kill off all the 
tiny little dik-diks and all that sort of things P— 
I think they would in time; if you had 200 or 300 
guns going off it would clear them away. 


597. But with regard to the small things you would 
have to poison the water ?—Yes. 

598. You would have to burn the grass ?—Yes. 

599. And burn down the area ?—No, if you begin 
to clear the bush you vitiate the experiment at once. 

600. You do not think you could clear out the small 
game without poisoning the water and burning the 
grass P—The grass is burned in the ordinary course 
every year. 

601. That would not vitiate the experiment ?—No, 
that is done every year, but the fly still remains. 

602. Why does it remain ?—I do not know why it 
happens; it might go off to one side. 

603. Would not the game do that, too—go off to 
one side ?—Yes, 

604. You would not get rid of the game by burn- 
ing P—No, I would not burn at all, except in the 
ordinary way. 

605. You have told me that you could not get rid 
of the small things by shooting ?—I think you could. 

606. (Mr. Rothschild.) Do you not think that 
poisoning the water would also vitiate your experi- 
ment, because we know that all flies drink water to 
a certain extent, and do you not think that a very 
large number of flies would be poisoned by drinking 
the poisoned water ?—I was unaware that morsitans 
ever did drink water. 

607. I think, more or less, all flies absorb water 
irregularly if not regularly P—I have no evidence on 
that point. 

608. I have three other questions only to ask you. 
In one of your articles you say that you found one 
native who was under observation during a year in 
a tolerably good state of health, although he showed 
trypanosomes in his blood ?—Yes. 

609. Did you ever, on finding that out, make larger 
examinations of blood of apparently healthy individuals 
in order to see if that was an isolated case, or if there 
were others like it >—We examined very large numbers 
of natives in order to find these 20, or whatever it may 
be that we did find; very many hundreds of natives 
were examined, but we only found these 20 cases. Of 
the 20 cases, 19 died within the six months. 

610. (Mr. Buaton.) You mean 20 cases infected ? 
—Yes, I think it was about 20 cases; they all but 
one died within six months, this one lived on. 

611. (Mr. Rothschild.) I will tell you why I ask 
this question. In the case of that one, when you 
examined him from time to time and ‘he lived on, was 
the blood taken by you or your laboratory assistants ? 
Hither Dr. Kinghorn or I made the diagnosis and 
we always did the examinations ourselves. 

612. The reason I asked was that it has been 
suggested that if the blood was drawn by the man 
himself and handed to you, there might have been 
some transference from an animal ?—No, we always 
took the blood ourselves. 

613. You have told the Committee in answer to a 
question that after feeding on an infected animal the 
flies became infective in from 11 to 60 days afterwards ? 
—Yes. 

614, So that you practically have an average of 
30 days ?—No, it depends entirely on the temperature ; 
in the Luangwa Valley the flies became infective in 
from 11 to 20 days, and the average for the Luangwa 
Valley is 13 or 14 days. Taking the Congo-Zambesi 
watershed over 4,500 feet high the average incubation 
periodis very much longer; [ should say in the winter 
months they do not become infective at all; but in 
the summer, in the hotter months, it is just warm 
enough for them to become infective, and very 
probably the incubation period is very much longer. 

615. That being the case, we know that somewhat 
similar parasites, although not, of course, trypanosomes, 
are transmitted from parent to offspring among the 
ticks P—Yes. 

616. I know that laboratory-bred flies have been 
examined and found immune from disease, but have 
you known or do you know of anyone who has examined 
these flies from 11 days onwards after hatching ?—Yes, 
certainly; all our experiments were done with those 
flies bred in this way, and some of them were kept 
under observation for as much as three months. 
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617. And they never became infected P—-No. 

618. You have stated that as far as you were aware 
there was no case of Nyasaland sleeping sickness, 
rhddesiense sleeping sickness, in human beings having 
been cured ?—No. 

619. Is there not the standard case of Sir Edward 
Grey’s brother?—Yes, I should think probably 
Sir Edward Grey’s brother was infected with 
ganbiense. 

620. But he was in Rhodesia at the time ?—Yes, 
and he was also in the Congo. 

621. (Dr. Martin.) Am I right in understanding 
that, in your opinion, Sir David Bruce, when he was 
studying nagana in 1898, was really dealing with the 
group of diseases termed nagana?—Undoubtedly I 
I should say so. 

622. And that the sample which he sent home in 
the dog which was examined by Sir John Bradford 
and Mr. Plimmer and which has henceforth been called 
Trypanosoma brucei was not the same organism as you 
have been studying ?—No. 

623. Which do you think is the one most 
responsible for what is called tsetse-fly disease in 
South Africa ?—That is the one I have been studying— 
that is rhodesiense, 

624. Do you happen to know what brand of 
trypanosome Taute inoculated himself with ?— 
Rhodesiense; it is a trypanosome morphologically 
identical with rhodesiense. 

625. It was one he isolated himself from stock, was 
it —Yes, he got it from a dog naturally infected with 
it, and then he fed flies on the monkeys which were 
inoculated from game and then on himself, and he 
inoculated himself with the dog’s strain. 

626. You are satisfied that was rhodesiense, any- 
how ?—Yes. 

627. You were out in Northern Rhodesia for three 
years, were you not ?—No, 18 months. 

628. Is it your opinion that this disease which you 
have been studying is seriously progressing there 
amongst men?—Yes, I say undoubtedly it is pro- 
gressing. 

629. Taking into account the fact that you were 
on the look-out, of course, it being your business there, 
you think that you would discover large numbers of 
cases as time went on which would never otherwise 
come to light? Jam referring purely to man.—You 
mean in the Luangwa Valley, where we were ? 

630. Or any other part of Northern Rhodesia ?—In 
the Luangwa Valley undoubtedly, because, in the first 
place, in 1897 there were no flies there at all shortly 
after the rinderpest swept through the country. 

631, Simply taking it as a human epidemic, do you 
consider it is a serious menace there to the population ? 
—I would not express any opinion on what is likely to 
happen at all. 

632, (Mr. Austen.) I think you told the Committee 
you considered that the Trypanosoma rhodesiense is the 
trypanosome of domestic stock >—One of them, yes. 

633. The one with which Bruce worked in Zulu- 
land ?—It is the one he worked with in Uganda; I do 
not know what he worked with in Zululand. In those 
days the descriptions of trypanosomes were very vague. 
I have at Runcorn the trypanosome from the dog 
which Sir David Bruce sent home, and that is quite 
different and distinct from rhodesiense, but Sir David 
Bruce says that when he looks at the slides made out 
there the trypanosomes in Uganda and that are 
identical. The only assumption one can make is that 
there was more than one trypanosome. 

634. Anyhow, the trypanosome with which you 
worked in the Luangwa Valley, and found in infected 
men, you considered to have been the same trypano- 
some as the trypanosome you found in domestic stock ? 
—Yes. 

635. I hope my next question is not an unfair one: 
Do you consider Dr. Taute a reliable witness ?—I do. 

636. His reputation stands high?—Yes, I say it 
does, undoubtedly. : 

637. Dr. Taute states that in the district in which 
he is now or has recently been working in Portuguese 
South-East Africa, although game is abundant and 
there are plenty of human beings and plenty of Glossina 


morsitans, there are no cases of sleeping sickness; can 
you explain that?—No, he makes that statement, 1 
know, but I think one would have to look a little more 
at it before one talked on those lines. 

638. Although you consider he is reliable you think 
he may be mistaken about that ?—Yes. 

639. You would rather expect to find he was mis- 
taken P—Undoubtedly ; we have heard that before, that 
there was no sleeping sickness in Southern Rhodesia 
and North-Western Rhodesia until a Huropean got it, 
and then they began to look and they found it. 

640. I rather think Dr. Taute is speaking of a 
somewhat circumscribed area in his statement ?—I 
suppose he is. 

641. The sort of area in which he could make 
extensive examinations himself ?—Yes. 

642. I think you told the Committee just now, did 
you not, that you could diagnose the trypanosome 
capable of causing the rhodesiense disease from the 
morphological characteristics of that trypanosome ?—I 
could distinguish it from certain of the other trypano- 
somes—yes. 

643. As you are aware, Dr. Taute claims that, as 
the result of his recent experiments on himself, in 
which he got infected tsetse-flies to bite him and also 
injected infected blood, seeing that he did not get the 
disease, no one is entitled merely on morphological 
characteristics, on finding a trypanosome in the blood 
of an animal, to say, “‘That is the trypanosome which 
causes the Trypanosoma rhodesiense disease in man” ; 
do you agree with that?—No, I do not; all Taute 
proved was that a single healthy human being is able 
to withstand infection from this particular trypano- 
some, 

644. But he proved that in his particular case, and 
you do not admit that he proved any more ?—Cer- 
tainly not; if he had inoculated 100 human beings 
the result would have been very different. 

645. That is only your opinion P—Yes, but I quote 
Lanfranchi’s case. 

646. In Italy P—Yes. 

647. The trypanosome with which you have been 
working in the Luangwa Valley and the trypanosome 
with which Sir David Bruce has been working in 
Nyasaland are, I think, admitted to be the same? 
—Yes. 

648. Sir David Bruce told the Committee the other 
day that he regarded the danger of human sleeping 
sickness spreading in Nyasaland as negligible; would 
you say the same with regard to the danger of human 
sleeping sickness spreading in the Luangwa Valley P— 
No, I should not certainly ; nobody could possibly be 
certain; it is merely conjecture. I do not know and I 
do not think anybody else knows. 

649. If it is negligible in Nyasaland but not 
negligible in the Luangwa Valley there is a serious 
discrepancy ?—There is, certainly. 

650. Anyway, that is your opinion P—I have no 
opinion on the subject; I do not know. 

651. You would not say that the danger was 
negligible P—No. 

652. Sir David Bruce said that it was as regards 
Nyasaland. I think you said it was increasing or had 
increased, did you not ?—It has increased undoubtedly 
in the Luangwa Valley since we have records. 

653. Are you aware that in saying that you are 
at issue with Dr. May, the Principal Medical Officer of 
Northern Rhodesia, who says. that it is not increasing P— 
One must be guided by the facts; I am not responsible 
for Dr. May’s opinion or Sir David Bruce’s. 

654, You know that Dr. May says it is not in- 
creasing ?—The main road from Fort Jameson to 
North-Eastern Rhodesia used to run across the 
Luangwa Valley through Nawalia. Hvery week Huro- 
pean officials and traders travelled from Fort Jameson, 
the main place of entry, into Northern Rhodesia across 
the valley and on to the plateau, and yet in spite of 
that there is not a single case of sleeping sickness on 
record until 1909, in spite of the fact that all these 
people went through. 

655. How many years are you speaking of until 
1909 P—Up till 1909. Dr. Prentice says that between 
1894 and 1897 he knew both the Domira Bay district 
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and the Nawalia district, and there was no tsetse-fly 
there at all. That statement is supported by the state- 
ment of many other Government officials with whom 
I have spoken, District Residents stationed at Nawalia, 
and there is no doubt in my mind that there was 
very little fly in the Luangwa Valley until, say, 1906 
or 1907. Therefore I am convinced that there is more 
trypanosome disease in that part of Africa now than 
there has ever been before since 1894. 

656. Ido.not think that is quite what I wanted 
to elicit oer.quite the point Dr. May has alluded to; 
I think what Dr. May meant is, that since attention 
has been directed to human sleeping sickness within 
the last three or four years the disease has not 
increased but rather decreased. Do you agree to 
that P—I should like to have Dr. May’s figures. 

657. But you are not prepared to agree to that 
off hand P—No, I am not. 

658. I take it you think in Northern Rhodesia 
human sleeping sickness is a new disease, in the sense 
that it did not occur where it now occurs 19 or 
or 20 years ago ?—It did not occur in the neighbour- 
hood of Nawalia 19 or 20 years ago because there was 
no fly there. 
of the word—yes. 

659. Do you think it is a new disease in every 
other sense? Do you think that the disease was 
never in Northern Rhodesia before 1894?—I do not 
know ; we have no record. 

660. Do you think it is a new disease in Southern 
Rhodesia >—I do not know; I cannot answer that 
question. 

661. You have no evidence P—No; it was discovered 
for the first time last year. In other words, it is 
discovered when a Huropean becomes infected. That 
has happened time and again. A European becomes 
infected, and then people look and find it. 

662. You would admit that that is no proof that 
the disease did not exist there before ?— Not the 
slightest ; probably it did exist before. 

663. (Professor Newstead.) I have a question I 
should like to ask Dr. Yorke, and that is, if he can 


tell me what is the nature of the vegetation which . 


forms the borderland, so to speak, between the 
fly-infested area aud the fly-free area in the region 
or district which he has referred to on a previous 
occasion >—The Sebungwe district ? 

664. Yes?—This is Dr. Stohr’s report; he says, 
* You cannot differentiate ; we have found it impossible 
** to correlate the boundary of the fly area with any 
“ physical feature.” 

665. That is to say, there is no open country 
immediately outside the fly area?—That is so. “The 
«“ characteristic feature of the country is that the bush 
* is small or medium size without undergrowth; trees 
* generally are thinly scattered.” 

666. Were those particular localities or pupal 
habitats which were found by you and your entomo- 
logist widely separated or did they occur within a short 
range of each other over a small area ?—We found 
several within a few square yards; we found them in 
an old stump, and going another six yards we found 
them in another stump. There were several close 
together. 

667. In such places about what would be the 
average number of flies present on you or your 
assistants ?—They varied at different places. 

668. To take it from another aspect in the 
particular district where the pupe were, did you find 
the flies swarming about as bees would swarm round a 
hive or had you just two or three on your backs ?— 
Two or three; I think the most numerous were at the 
place where Dr. Livingstone died, and there I counted 
as many as 12 or 14 or 20 on the backs of the natives. 

669. Were you stationary or moving ?—We were 
trekking. 

670. (Dr. Balfour.) Do you think the methods of 
blood examination you and Dr. Kinghorn carried out 
with blood smears and so on, amply sufficient to give 
you all the,information required to enable you to form 
the opinion you have formed ?—I do not quite grasp 
that question. 


If you mean a new disease in that sense - 





671. I might explain it in this way. You are 
aware of what is known as cryptic trypanosomiasis in 
animals ?—Yes. 

672. In Huropean and American cattle trypano- 
somes have been found, but only after culture and not 
by the ordinary methods ?—Yes. 

675, Do you think it would be any advantage to 
carry out cultural methods, provided they could be 
carried out in places ike Nyasaland and Rhodesia ? 
—With regard to the human blood ? 

674. Not only that, but with regard to the blood of 
animals >—We need not so test in the case of human 
blood and animals infected with pathogenic trypano- 
somes ; the best way of culture you have is to inoculate 
a susceptible animal, and that is what we did. 

675. You think that was sufficient in examining the 
blood of small animals ?—Undoubtedly the most 
satisfactory method of finding out was to inoculate a 
monkey or some other susceptible animal. 

676. You do not think you would find further 
evidence from cultural work? You might get a 
monkey immune from inoculation by your trypano- 
some as Taute was immune; you might get [evidence 
from cultivating the blood that trypanosomes were 
present in the circulation not appearing by ordinary 
methods but discoverable by culture P—I cannot think 
that is likely; all those cryptic trypanosomes are non- 
pathogenic as far as we know. 

677. I gather you do not think there is any 
evidence of hereditary infection in the fly whether 
palpalis or morsitans ?—No, I have seen no evidence. 

678. Do you think it has been sufficiently looked 
for >—Yes, probably it has. 

679. I suppose there is no evidence of sexual trans- 
mission with Trypanosoma rhodesiense? There may 
possibly have been cases, as Koch suggested, where 
Trypanosoma gambiense was transmitted by sexual inter- 
course; have you any evidence that such a mode of 
transmission occurs in the case of Trypanosoma rhode- 
stense >—No evidence at all. 

680. (Str William Leishman.) With regard to the 
Sebungwe fly-area, you have told us that you had no 
nersonal knowledge of its limits P—No. 

681. From whom has that knowledge come ?— 
From reports. 

682. How long is it since it has been recognised 
as an isolated fly belt—how far back P—I do not know, 
really; I think probably a considerable number of 
years as-an isolated fly belt. 

683. Are those fiy belts from your general know- 
ledge of them fairly stable? Does the fly remain 
there pretty permanently within somewhat circum- 
scribed limits, or do they tend to expand and migrate ? 
—That is a question on which I have no personal 
experience, but one judges from what one hears, and 
they tend to expand. For instance, in North-Hastern 
Rhodesia there is not the slightest doubt that the 
amount of the fly has increased and spread enormously 
out of all proportion in the last 15 years. 

684. So that it is conceivable that this isolated fly 
belt might in the middle of our experiment expand 
widely and cease to be an isolated belt ?—I think that 
is hardly likely to happen in the course of four years ; 
I hope not. 

685. With regard to’ the very interesting experi- 
ments about the effect of temperature on the infectivity 
of your flies, did you at any time find a series of flies 
non-infective, say, on the Plateau ?—Yes. 

686. But subsequently you found that infec- 
tivity appeared in the same flies —We did, practically. 
We used about 700 flies on. the Plateau, and none of 
them became infective; but, of course, a number of 
them became infected, that is to say, trypanosomes 
got a hold in the intestine but they did not become 
infective until one put them into an incubator at about 
85° Fahrenheit, and then within about 60 or 70 days, and 
over 80 days in one case, the flies became infective. 

687. You think that is the limit you have estab- 
lished P—No. 

688. You think it is possible they might remain 
with the possibility of further infectivity, if the tem- 
perature suited them, longer than 80 days?—As long 
as they lived, I think. 


28 DEPARTMENTAL COMMITTEE OF THE 


COLONIAL OFFICE ON SLEEPING 


SICKNESS : 





14 October 1913.) 





Mr. WARRINGTON YORKE, M.D. 


[ Continued. 





689. You are familiar with Captain Fry’s and some 
others’ work on “ granule shedding ” ?—Yes. 

690. Have you any personal opinions on that 
matter ?—No, I have no opinion at all. 

691. You said you thought in the fly there was a 
sexual method of multiplication. What makes you 
think that? Did you distinguish the male and female 
form ¥—No; what I meant really was that the try- 
panosomes undergo a very distinct metamorphosis. 
They become non-infective; they alter in shape; they 
undergo a metamorphosis which is not seen in mam- 
malian blood. They become unrecognisable; you can- 
not distinguish one species from another by examining 
the morphology in the fly. They become non-infective 
for various periods. I do not say anything further. 
I do not say they split up into male and female forms. 

692. I misunderstood you, then; I understood you 
to say there was a sexual process ?—I was referring 
more to what some people call it. ; 

693. That is not your personal view ?—I do not 
know at all; they undergo an extraordinary meta- 
morphosis, and that is as much as I would say. 

694. (Mr. Buxton.) Might I ask you first a 
question or two about this proposed experiment in 
this area? It is a very large area. Do you really 
think you could, within a reasonable time, kill out all 
these species >—It is a question of money, of course, 
really. 

695. Is it only a question of money? Is it not 
the case that when once wild animals have been shot 
at and feel they are in constant danger, they become 
exceedingly cunning, as, for instance, they only get 
their food in the night, and soon? Would not that 
be a very great difficulty after the first few weeks ?— 
I think they would probably go. 

696. Assuming they are driven out of this very 
large area, is not the homing instinct very strong in 
wild animals; will not they return ?—They will ‘not 
return if there is shooting going on. If shooting 
drives them out it will keep them away. 

697. In an area of that size you would want a very 
large number of skilled riflemen to keep them clear, 
would you not?—I do not think it makes much 
difference whether they happen to be particularly 
good shots; the animals would be frightened and I 
think that would be the main thing. One would shoot 
a considerable number. 

698. Assuming that this is the case, I only want to 
point out what struck me as practical difficulties. If 
you did for a time so frighten animals that they left, 
would they not tend to return as their fear subsided ? 
—Then they must be met by fresh shooting. | 

699. I should like to ask you this: Do you hold all 
the big game (you use the expressions “ big game” or 
‘wild animals,’ which are rather wide expressions) 
equally guilty >No, we find some more heavily infected 
than others—some antelope are more heavily infected 
tnan other antelope. 

700. But you did not exclude any, in point of fact, 
if there was contamination ?—No. Take elephant, it 
would be impossible to say. 

701. Can you say from your own experience and 
knowledge that every species you might include in the 
title of big game is liable to have the typanosome in 
its blood ?—I cannot say; I do not know. We know 
a good many species can harbour it. 

702. You say that if man is immune he would not 
be a reservoir ?—No, he would not. 

703. I am very anxious not to misrepresent you ; 
Do you wish to qualify that in any way ?—I do not 
qualfy that statement ; if man is immune he cannot 
become infected with the trypanosomes. You mean 
can he be tolerant of the disease ? 

704. In the same sense as wild animals ?—No, I say 
he is not likely to be a reservoir in the same sense as 
wild animals. 

705. Assuming he may be infected with the try- 
panosome and yet not get the disease >—One has no 
ground for assuming any such thing. 

706. How do you account for the fact that there 
are circumstances present which would seem to point 
te the probability of a tremendous outbreak of disease ? 
You told us you have seen 14 or 15 of the fly feeding 


on the back of a native, and I suppose you might have 
a fresh set of flies every five minutes or every two 
minutes. That points to a very large number of flies 
biting the natives ?—Yes. 

707. A proportion of those were assumed to be 
infected flies P—Yes. 

708. Does not this widespread number of flies and 
the fairly numerous population point to the probability 
of something like the catastrophe in Uganda ?—No, 
I do not think so; it may; I do not know at all. 
You mean whether or not in the future we will have an 
epidemic comparable to that in Uganda ? . 

709. Is it not surprising that we have not already 
had such an epidemic ? On your premises are not all 
these conditions for a great epidemic present ?—So 
far as I know, yes; but what we do not know is, how 
resistant man is to the infection—that is, how difficult 
it is to infect him. 

710. It does not surprise you that there has not 
been a great epidemic so far ’—We do not know how 
long this condition of affairs has existed. 

711. You say, in your opinion, the disease is a new 
one >No; it is new in the sense that the fly has only 
comparatively recently become so numerous in these 
localities. As I tried to point out before, at Nawalia, 
in 1905, there was practically no fly; there was so 
little fly that the Government official was able to keep 
a large herd of cattle. At the present time the fly is 
so thick that there is not a single domestic animal 
alive in the valley between Fort Jameson and the 
mountains on the other side. All the domestic stock 
is dead. What will happen to man I do not know, 
and I do not think anybody else knows. That, I think, 
places the matter in a nutshell. 

712. You do not think that a human being can be 
immune from the disease, or, if he is immune, that he 
can be a reservoir? I do not quite follow that.—I do 
not think that a human being can harbour the trypano- 
some for long periods of time without exhibiting signs 
of the disease. 

713. In the same way that an antelope does ?— 
That is so. 

714. (Dr. Bagshawe.) I have only one point to put. 
You referred just now to Lanfranchi having infected 
himself in Italy, and you gave that as an instance of 
the infection of a man with nagana; are you sure 
it was nagana ’—I do not know; I was quoting 
Castellani. 

715. The reason I asked was that, as far as my 
recollection goes, Professor Mesnil, in commenting on 
the case, said he was not sure what it was; that it 
might have been gambiense, but he proposed to make 
experiments to find out what it was ?—I simply quoted 
Castellani; I know nothing about it. 

716. (Mr. Read.) I think that there is one thing 
which this Committee ought to have before it and that 
is the position with regard to sleeping sickness in each 
of these colonial possessions of ours. We have heard 
from. Sir David Bruce that in five or six years 130 cases 
have been discovered in Nyasaland out of a total 
population of a million, and that only gives an insig- 
nificant mortality per annum of one per 50,000, or 
something of that kind P—Yes. 

717. In North-Eastern Rhodesia, I believe that the 
danger spot is the Luangwa Valley. ?—Yes, that is one 
of them. 

718. That is where the question is most serious ?— 
Yes. 

719. The population’ there is about 120,000, and 
making a liberal allowance for cases which have been 
overlooked and trebling those that have already been 
discovered, it appears that the mortality works out at 
*54 per 1,000 ?—Yes. 

720. You would not call that a serious state of 
things ?—At present, no, 

721. I imagine that death from malaria is probably 
a hundred or a thousand times as great as that ?—Yes. 

722. Here is one point which is probably within 
your knowledge. You were working with Dr, King- 
horn ?—Yes. 

723. There is a statement made here an a letter 
from Dr. May. “In the same area” (the Luangwa 
proclaimed area) “ a recent examination of 91 per cent. 
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“ of the censused population by Dr. Kinghorn resulted 
« in the discovery of two cases of the disease ’’ ?—Yes. 

724. “This identical district examined at periods 
“ varying from 18 to 24 months had previously resulted 
“in the discovery of eight cases.” Do you bear that 
out ?—Yes; it isa trifling thing at present as far as 
man is concerned, but as far as domestic stock is 
concerned, it is very serious indeed. As far as man is 
concerned it is a more or less trifling thing, but I 
would not take the responsibility of saying that it is 
going to remain in the present state. 

725. At any rate Dr. May, who was there a 
considerable time, evidently does not think the disease 
as a matter of fact has spread; in fact he states that 
it is diminishing ?—Yes. Dr. May obtained his 
information from Kinghorn and myself. 

726. You rule out the human being and domestic 
animals as possible reservoirs ?—Yes, for the reasons I 
have given; of course they are possible reservoirs, but 
they are like a drop in the ocean. 

727. I have here a published paper from which I 
would like to read an extract—the medical report of 
Nyasaland. “I think it will be found that natives 
“ travelling spread fiy, and I also believe that. fly has 
“ adapted itself to new conditions and learned to make 
“ use of man as its ordinary food where game used to 
“ supply its needs”; if you got rid of the game is 
there a possibility of the fly turning its attention to 
man? ‘The writer of this report evidently thinks so ? 
—I do not think it will turn its attention to man more 
than it does at the present time; if a man goes into 
the bush he is bitten as often as the fly can do so, 

728. With regard to domestic animals, here is a 
paper from one of the West African medical doctors : 
« The tsetse-fly naturally follows its means of subsist- 
“ ence, and though with the game the fly may be 
« driven away, it is possible that it may in numbers 
« be forced into closer intimacy with domestic animals, 
“ which might thus in greater proportion become the 
“ natural reservoir at present afforded chiefly by wild 
«“ animals. It is already known that cattle can, and 
« do, serve as a reservoir of pathogenic trypanosomes 
*“ in the same way as antelopes. Sheep and goats 
* are also susceptible to most known trypanosomes, 
« suffering but mildly and betraying but few symp- 
“ toms”; that is evidently a man who does not think 
the same as you do, but the conditions may be different ? 
—They are quite different. 

729, There is just another point. I assume for the 
moment that you are able to kill off on a very big scale 
these larger game, but is there not some risk that in 
doing that you may upset in some way the balance of 
nature? We know that strange things have happened in 
the West Indies and Australia and other places. I am 
not a naturalist, and I daresay some other people will be 
able to suggest more ingenious questions, but I take it 
for granted that any given area in Africa can only main- 
tain a certain number of game, and that if you kill out 
certain species the species left would tend to multiply ; 
is that a fair assumption to make? Assuming for the 
moment that it is possible to kill off these antelope 
and the elephant and the rhinos, and so on, you are left 
then simply with the ground game and these animals 
intermediate between the ground and the big game 
like the duiker. I should think it was almost impos- 
sible from the little I have seen of Africa to kill 
off the duiker over any extended area. Is it not 
possible, having killed off the big game, that the 
duiker might increase tremendously—we know it is a 
most destructive animal—and might not this great 
increase of duiker seriously affect the native planta- 
tions, so that their last state might be worse than their 
first. I speak with some knowledge of the country 
round Nairobi, which is the capital of East Africa, and 
quite close to the official quarters there is grass 7 or 





8 inches high, and the duiker abound there; they come 
into the gardens although you never see them in the 
ordinary way, and if they can flourish so near to human 
habitation, what must be the result in the vast tracts 
of country outside the inhabited places >—I think it 
would take a great many duiker to do as much damage 
as a very few elephant. I have seen two or three 
elephants destroy a whole range of native gardens in a 
night. What is to happen asa result of the experiment, 
I do not know. 

730-1. Is an experiment carried out over a limited 
area any guide to what might happen in the case of 
game destruction over a whole protectorate ? I gather 
from your evidence that you want to exterminate the 
game right and left >—I want them to shoot game in 
the neighbourhood of human habitations in fly areas 
to clear them away from-the villages in fly areas. 

732. Will not they come back again P—No, not if 
the natives are constantly shooting them. 

733. You propose to arm the natives ?—Yes, cer- 
tainly. 

734, That opens up a very serious question of 
policy. You come up against the General Act of the 
Brussels Conference there. In Nyasaland we have 
some 200 to 300 armed men to keep the peace over an 
area of about 40,000 square miles, and if you arm your 
natives you do not know what you are letting yourself 
in for. I assume that you intend to arm them with 
arms of precision >—Yes, of old patterns, certainly. 

735. That is forbidden under the General Act of 
the Brussels Conference. All the signatories to the 
Act definitely undertook to keep arms of precision out 
of the hands of the natives, and very rightly too. You 
would have very much worse things than this sleeping 
sickness ; you would have inter-tribal fighting and the 
whole administration put in danger.—Not only does 
the administration prevent the natives killmg game 
by the use of firearms, but they refuse to let the 
natives harass the larger game in any way. They are 
not allowed to dig pits or to kill a large antelope at all. 
They are only allowed to kill w duiker. 

736. Are you in favour of pushing the entomo- 
logical side of the investigation ?—Certainly. 

737. Have you had any experience of the effect of 
clearing in the neighbourhood of villages in the way of 
reducing the fly ?—We cleared out round our camps 
and we lived right in the centre of the fly area, and in 
that way we found comparatively few fly came in. 
When the natives came into the camp they brought a 
few with them. 

738. That might be a practical suggestion ?>—Un- 
doubtedly. 

739. I read in a recent medical report from Nyasa- 
land by the Principal Medical Officer that in the endemic 
area of the Dowa sub-district: ‘The clearings which 
“ have recently been made around villages in the area 
** have been attended with the best results, Dr. Conran 
in his recent report stating that the cutting-down 
of bush and scrub, and the lopping of branches of 
* overhanging trees, had produced a very appreciable 
diminution in the number of flies from the immediate 
neighbourhood of these villages ” ?—Yes. 

740. (Chatrman.) One question only. We can 
gather from your evidence that you recommend, 
under some circumstances, a very large destruction 
of game. Is your recommendation grounded on the 
necessity of preventing the- spread of disease in man 
or the spread of disease in cattle ?—Both. 

741. As regards man, looking to the probably 
endemic character of the disease in Nyasaland and 
Rhodesia, considering that it is of a practically sta- 
tionary character, and comparing it with other diseases 
in that country, in your opinion is the measure which 
you advocate urgent ?—Yes, I say it is. 


The witness withdrew. 
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742. (Chairman.) You are a bacteriologist with 
considerable African experience, I understand ?—Yes. 

743. You were good enough to write a letter upon 
the subject before us some time ago and it has been 
‘furnished to us for our assistance. You tell us a good 
deal there about which other people better qualified 
than I am will ask you. I have not many questions, 
but there are two or three things that I would like to 
have your opinion about. Do you know Nyasaland as 
well as Rhodesia >—No, only Southern Rhodesia. 

744, From inquiries with regard to the condition 
of things there, and deductions made, do you think 
that the disease has probably been endemic there for 
some time ?—I cannot say. 

745. How does it compare in the case of man with 
regard to mortality with other tropical diseases having 
regard to present conditions ?’—From the reports of 
Dr. May and Dr. Fleming, I think the mortality is very 
low, as compared with that from sleeping sickness in 
other parts of the Continent. 

746. In your experience, has it ever had anything 
of an epidemic character in that country P—No. 

747. Have you ever considered what, if any, condi- 
tions might arise, or be likely to arise, which could 
produce an epidemic of the disease P—According to 
the findings of Kinghorn and Yorke, I think that all 
the conditions are there which are favourable to an 
epidemic, if their deductions are correct. 

748. But there is no epidemic ?—No, there is no 
epidemic. 

749, And there has not been for, at any rate, a very 
long time ?—Not as far as we know. 

750. Would it be possible, or probable, that the 
majority of natives who have always lived in that 
country have become immune (that is one view) or 
tolerant of the trypanosomes. You know what I mean 
by that ?—Yes. 

751. Is it possible ?—It is possible in the same way 
that native cattle have distinct resistance to local 
trypanosomes, but I do nof think it is probable in this 
case, 

752. Do I understand from that answer that there 
is more than one breed of cattle or that there are 
many breeds of cattle in which a large proportion are 
resistant to the trypanosome ?—It is not quite that, 
my lord, but we find that cattle brought down from 
Central Africa, and to some extent our Mashona cattle, 
show far greater resistance to infection with local 
trypanosomes than cattle which have been “bred up” 
in the country. 

753. Can you say from experiment on those cattle 
whether the trypanosome dies in the blood or whether 
it remains in the. blood without causing a deleterious 
effect ?—I do not think it dies. A think it is still there 
in a latent condition, just in tlie same way that piro- 
plasms are present and can always be obtained. 


754, Following up what I asked you before, would 
there be a special danger of epidemic conditions if the 
district were at any time either largely settled by 
Europeans, or if a large number of natives from else- 
where, who had not hitherto been exposed to trypano- 
somes, were brought into the country ? Would that new 
population be likely to produce an epidemic while the 
existing population were practically safe? You see 
what I mean ?—Yes, I quite understand the question, 
but it is so problematical that I would not like to 
express an opinion. 

755. The reason why I asked the question was that 
I was thinking rather of Uganda at the moment, where, 
as I understand, there was an importation of disease 
into a population that had never suffered before ?—I 
think that I can say that in all probability should the 
trypanosome be passed from one susceptible animal or 
person to another more susceptible than the first host, 
it would probably become exalted in virulence. 

756. Youare not acquainted, I understand, with the 
conditions in Uganda P—No; I have never been north 
of the Zambesi. 


757. I will leave the point to people who are more 
competent to deal with it. Now with regard to 
Rhodesia and the proposal to fence, as I understand 
from your letter you are of opinion that fencing would 
never be reliable P—I do not think it would be. 

758. In your judgment anything like a stampede of 
game, particularly big game, would break down 
almost any conceivable fence ?—Yes, that is my 
experience. 

759. If the game having broken in by a stampede 
from outside, were then hunted from inside they would 
stampede out and so make another hole in the fence ? 
—Yes, it is possible. 

760. Therefore the fence would be liable to constant 
breaking from animals coming in and from animals 
breaking out P—Yes. 


(Sir Edmund Loder.) I do not believe in a fence at 
all from what I have seen. I have seen zebras go 
through. 


761. (Chairman.) (To the witness.) Whether with 
or without a fence, if in a given area all game should 
be driven out, if you could have a sufficient number 
of hunters do you think that it would be sufficiently 
lasting and not merely effective for the moment, to 
justify the experiment?—No. I think that any 
organised shoot would succeed in driving the game 
out of a district for the time being, but that as soon 
as hostilities ceased they would return. ; 

762. Would it -be difficult to ensure that for any 
long period of time an area of any real size was 
altogether free from game?—Yes, I think that it 
would. 
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763. In any case, would it be difficult to drive out 
all the small antelopes and other small animals ?>— 
Yes, it would be very difficult. 

764. Have you considered the question of clearing 
the bush, or anything of that kind, on a large-scale 
as affecting the fly P—We have had to consider it on 
several occasions in Southern Rhodesia. 

765. With success P—It has been somewhat success- 
ful, but that is dealing with small areas. 

766. Have you any personal knowledge as to 
whether the fly is found in large quantity where there 
are practically no large wild animals ?—I cannot quite 
follow you, my lord. 

767. Have you any practical knowledge from your 
own observation of the presence of the fly (morsitans) 
in large quantities where there, are practically no wild 
mammals P—No, I have not. 

768. (Mr. Read.) In the experiment to which you 
refer in your paper what kind of fence was employed ? 
—A barbed wire fence with iron standards. 

769. Not a fence with two supports placed at an 
angle like that (describing); simply a plain upright 
fence P—Yes, with standards. 

770. Was it placed on the top of a bank ?—It had 
to follow the country. 

771. Was there a ditchas well ?—Yes. 
streams and rivers and ant heaps. 

772. (Sir John Bradford.) You said just now in 
answer to the chairman that certain cattle were more 
resistant to trypanosome infection than other cattle ? 
—Yes. 

773. What trypanosome were you working with ? 
—The trypanosome which appears to belong to the 
pecorum type. 

774. So that those remarks apply to that variety ? 
—They were in reply to the observation about the 
resistance of animals. 

775. Have you worked at all with the trypanosome 
‘of nagana, 7.e., T’. brucez P—Yes. 

776. Have you any experience of cattle or of any 
particular breeds of cattle being more resistant to 
that P—No; I cannot express an opinion on that. 

777. So that the remarks with reference to certain 
cattle being resistant apply only to the one species P— 
Yes, the common species of our country. 

778. In the part of Rhodesia (I am ignorant about 
it myself, and I want to know) where you were 
working was there any nagana?—Nagana is a Zulu 
word which means “ wasting,’ and it is applied hap- 
hazard to any form of trypanosomiasis. 

779. Was there any nagana that was dependent on 
T'. brucei P—I have never come across the monomorphic 
variety of bruced in Southern Rhodesia. 

780. Do you take the view that 7. brucei is a 
monomorphic trypanosome ?—I cannot say that I do. 

781. 1 do not want to go into hair-splitting 
differences as regards the different trypanosomes: I 
want to bring out clearly before the Committee, 
because it is a very important matter, whether this 
question of particular breeds of cattle being resistant 
to trypanosome infection applies to the particular 
trypanosome which we are dealing with in this 
Committee, whether we call it 7’. bruced or T. rhodesiense ? 
—No, it does not. 

782. As far as I understand your answer this 
question of resistance applies simply to 7’. pecorwm, 
which is another species altogether? — Yes, I was 
answering the question put, to me. 

783. Quite so. I only wanted to make the point 
quite clear. You have not worked with 7. brucei 
or T. rhodestense —Yes I have, but we do not find 
cattle infected in any large number with that species. 

_ 784. In Rhodesia, where you were working, the 
- common infection and the most important infection of 
cattle was that produced by 7’. pecorum ?—Yes. 

785. Now putting that aside, in reference to wild 
game, have you made observations on the trypanosomes 
present in wild game ?—Yes. 

786. What trypanosome have you found in wild 
game ?—I have found pecorum, and recently in the 
Sebungwe district, that is to say, the district where 
the most recent cases of human trypanosomiasis have 
been met with south of the Zambesi, | came across a 
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trypanosome which I cannot distinguish from the 
so-called Trypanosoma rhodesiense, or it may be brucet, 
I do not know which it is. 

787. Now that being the case, do you look upon 
the trypanosomiasis in wild game as a serious danger 
to man and to cattle P—I am inclined to do so. 

788. Do you think that the danger is more 
important as regards man or as regards cattle P—Well, 
in view of the fact that I met with a trypanosome in 
waterbuck, which I could not distinguish from that 
met with in man, i am inclined to look upon waterbuck 
and animals of that sort with grave suspicion. 

789. From a practical point of view do you think 
that the danger of the game is a serious menace to 
man P—Yes, I do. 

790..As regards diseases of cattle, is it a serious 
danger to cattle P—Yes. 

791. What do youlook upon as the most important 
reservoir of this pathogenic trypanosome ?—Those 
species enumerated by Yorke and by Bruce—water- 
buck, reedbuck, wart-hog, and bushbuck—I think they 
were. 

792. Do you think it is at all feasible to eliminate 
wart-hogs P—Yes, I think that could be done. 

793. But as regards the other wild animals which 
you mention, what do you think about them ?—Water- 
buck could ke easily got rid of, I think. There would 
be more difficulty with some of the other species. 

794, (Mr. Buxton.) Could you name any other? 
—Yes, bushbuck. 

795. (Sir John Bradford.) What measures would 
you suggest should be taken in order to diminish the 
incidence of the disease in man and in cattle P—As we 
know no way of dealing with G. morsttans, I think we 
must direct our attention to doing away with potential 
reservoirs and, as far as possible, getting rid of the 
species at any rate that have been found infective. 

796. Should I be right in assuming that what you 
suggestis that there should be a certain discriminating 
slaughter of game P—Yes. 

797. You would schedule certain game ?—I would 
bring those animals into the open ordinance, I think it 
has already been done, and allow them to be destroyed. 
In fact I think I would recommend that a reward be 
paid for sets of horns. 

798. You look upona certain kind of game des- 
truction, then, as quite a suitable and proper measure 
to take ?—Yes, I think so. 

799. Is there any other measure that you can 
suggest should be taken ?—I think that expert officers 
should be appointed to investigate continually the 
matter on the spot, to watch the suspected areas and 
to go into the whole question. 

800. Yes, but I want to ascertain whether you 
have any suggestion that you can make, other than the 
destruction, to a greater or lesser degree, of the game 
in order to check the spread of these human and 
cattle diseases P—There are certain restrictions I should 
place on the movement of cattle from the north to the 
south of the Zambesi, but that is merely a local affair. 
Apart from that I do not think that there is any 
other. 

801. Then, lastly, do you think that the scientific 
evidence is complete that the danger arises from the 
reservoir in wild game and the transmission of the 
virus by means of fly ?—No, it is not complete. 

802. In what way is it incomplete ?—The critical 
experiment has never been performed. 

803. You mean as regards man ?—Yes, except by 
Taute. 

804. I said human and cattle diseases ?—I think 
that we are pretty safe in assuming that the 
trypanosome carried by buck is transmissible to cattle 
by means of morsitans. 

805. Do you think that the scientific evidence is 
complete as regards cattle —The experiment has been 
performed by means of the syringe and by artificial 
feeding. I do not think that we shall ever get closer , 
than that. 

806. (Dr. Bagshawe.) I should like to get your 
opinion on this map. This is a map of the Sebungwe 
fly area which we have on the authority of the Medical 
Director of Southern Rhodesia. We were told the 
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other day that the fly area was an isolated fly area 
separated from the nearest fly area by a distance of 
70 miles, and that there would be no chance of an 
interchange of tsetse-flies between the two areas. This 
map seems to show that the Sebungwe fly area is 
separated from the Mafungabusi area by a distance of 
about 23 miles, Would you like to see it (handing a 
map to the witness)? Is that map probably correct as 
far as your local knowledge goes?—I think it is 
probable that this map was drawn up by Mr. Jack, and 
he is a very careful draughtsman and I should say that 
it is correct. 

807. If it was said that there is a distance of 
70 miles between the Sebungwe fly area and the other 
fly area would it be wrong ?—Probably. I cannot say 
definitely, the areas are so shifting that I do not think 
you can say that there is that constant distance 
between them. 

808, Judging from your knowledge of morsitans, is 
there likely to be an interchange of flies between the 
two areas on that map ?—I think it is highly probable. 

809. Here is a map which shows a much wider 
distance. Possibly it is an older map (handing a map 
to the witness) >—This area here (pointing) is not a very 
well known area. Very few people have been there. 
It is quite possible that this map was drawn up from 
the reports of policemen or native commissioners, and 
I should say that it is quite likely not to be correct. 

810. Is there any date on it P—It is November 1912. 
It was early this year probably that the divisional map 
of Southern Rhodesia was compiled. 

811. You think that the smaller map then is 
probably the more reliable ?—I should not like to say 
because I have not been in the Mafungabusi district, but 
I should think that Dr. Fleming’s information is the 
more recent of the two. 

812. (Mr. Buaton.) With regard to your remark 
about water-buck, wart-hog, and bush-buck, T assume 
that you think that they are more important reservoirs 
than other species ?—I think that more observers 
have found trypanosomes in those species than in 
others. ~~ 

813. Is it the case that you would discriminate 
between the species P—Yes, I think I would. 

814. And if there was no evidence, or no strong 
evidence with regard to any particular species, you 
would not advocate the extermination of them ?—I 
should prefer to tackle first those particular species 
mentioned. 

815. We have had before us a very general con- 
demnation of all wild game. You would not agree 
with that ?—I think that probably too drastic means 
would defeat the end in view. 

816. You have not made investigations yourself 
which would enable you personally to classify the 
various species of game that are dangerous ?—No, I 
have not. 

817. You say that the conditions are favourable to 
an epidemic in those parts of Rhodesia which you 
know, but that nothing that we can call a bad epidemic 
has occurred. Can you think of any hypothesis which 
would account in your mind for that ?—I think it is 
possible that some of the deductions that have been 
drawn are incorrect. 

818. Would it commend itself to your mind that 
the native tribes who have been as long resident there 
as the wild animals might in the same way have become 
to a great extent immune ?—I do not think so, for this 
reason: after rinderpest, the tsetse-fly disappeared or 
tended to disappear—it was not a total disappearance— 
but they were very much fewer in number, and during 
that time there would be less infection, and, therefore, 
in all probability, any degree of resistance which the 
natives had would tend to decline, so that at the 
present time they would have less resistance than they 
had formerly. ' 

819. It is the case, is it not, that the wild animals 
harbour the trypanosome and yet show no signs of 
being any the worse for it >—Yes, that is so. 

820. Is it not a conceivable hypothesis that the 
native races who have been indigenous there for a 
very long period have sometHing in the same way 
acquired immunity ?—Yes, it is quite conceivable, 


821. (Sir Stewart Stockman.) You said that, in your 
opinion, the gravity of the situation was exaggerated. 
Did you refer to the disease in man or in animals, or 
in poth ?—Both, but more particularly in man. 

822. With regard to organised shoots, is it your 
experience that where settlers come along and settle on 
farms and shoot, the game go away ?—Yes, I think 
Ican say they do. There are some species of buck 
which seek protection—some of the smaller species. 
The large buck disappear. 

823. (Dr. Balfowr.) Is there any evidence to show 
that stomoxys or other biting fly apart from the tsetse 
can transmit animal trypanosomiasis in Southern 
Rhodesia P—-No; I have abundance of evidence to the 
contrary. 

824. Have you ever found cryptic trypanosomiasis 
in cattle in Southern Rhodesia ?—Yes. 

825. Have you looked for it by culture P—I have 
made cultures, but have never come across it at all. 

826. Do you think that you might get true cryptic 
trypanosomiasis caused by a trypanosome usually 
regarded as pathogenic? In other words do you think 
that you might get infection with a pathogenic 
trypanosome which showed no sign of being present 
in the blood? Do you see what I mean?—Yes. It 
is rather difficult to answer. I have no experience of 
that. 

827. You think it might possibly occur ?—it is a 
possibility which should be considered. 

828. Have you any idea as to the form in which 
trypanosomes exist in the blood in cryptic trypanoso- 
miasis ?—No. The life cycle of the trypanosome has 
not been worked out. 

829. (Professor Newstead.) Have you examined the 


. blood of wild animals shot outside fly areas ?— Yes. 


830. Have you found pathogenic trypanosomes in 
them P—No. 

831. Or any trypanosomes ?—No. I have found a 
large trypanosome resembling 7’. theileri in cattle but 
not in buck. 

832. About what number of animals have you 
examined which had been shot outside the fly area ?—I 
have had several hundreds sent to me at one time or 
another. 

853. And not found trypanosomes in their blood ? 
—No. 

834. You have suggested, I think, that it would be 
very good to eliminate the smaller ruminants, the 
small buck from any given area. You have said that 
it would be quite a relatively easy task to drive out or 
to destroy the larger antelopes and other big game, 
but you have admitted that it would not be an easy 
matter or Aossible to drive out the smaller game. 
What method therefore would you adopt for the 
purpose of clearing such an area of the smaller animals 
—duiker and so on ?—By constant shooting you might 
do it, and the natives might be encouraged to trap 
them and also to take part in the operations against 
them. 

835. Would you recommend the poisoning of the 
forest pools in order to destroy game ?—I¢ all depends 
on whether there are domestic animals about or not. 

836. Assuming that there were no domestic stock 
there, say, in a virgin forest away from all domestic 
animals, would you adopt such a drastic method as 
that ’—Hardly, I:think. 

837. Assuming that you did poison the pools, 
could you say what effect such treatment would have 
on the birds, the avi-fauna of such a district ?—No. 
That is the reason why I hesitate. 

838. You think that possibly such a method might 
affect agricultural interests ?—Yes, 1 might have all 
sorts of untoward effects. 

839. I think you said that there was not a complete 
disappearance of the Glossina morsitans from areas 
which were cleared of all game during rinderpest. 
That is to say, that although the game was killed off 
by rinderpest, Glossina morsitans still survived in small 
numbers ?—It did in some areas. 

840. That was your experience ?—I was not in the 
country in those days, but I have obtained a lot of 
information froni white men who were, and from native 
chiefs, 
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841. Some men, I take it, said that the flies entirely 
disappeared P—Some people say that they entirely 
disappeared, and others that they only became fewer 
in numbers. 

842. Inyour opinion then morsitans did not entirely 
disappear ?—I can judge by one district, the Eiffel 
flats in the Hartley area. I think we can say that 
there the fly entirely disappeared. 

843. (Mr. Austen.) You said in the letter addressed 
by you to Dr. Bagshawe that you consider that panic 
measures or anything of that nature, any extremely 
drastic measures, would have an unfavourable effect on 
the colony ?—Yes. . 

844, May I take it that you mean by that, that it 
would cause people to believe that the danger of human 
trypanosomiasis spreading in Rhodesia was greater 
than it actually is?—That is one of the things I 
meant. 

845. So that the wholesale slaughter of’ game you 
consider would have a bad effect on the development of 
the colony in Rhodesia ?—Yes, I think it would. 

. 846. Can you account for the disease in man not 
spreading in Rhodesia ?—No, I cannot. 

847. Do you admit that we have all the factors 
present, assuming that game is the reservoir? We 
have the reservoir, the disseminating agent and 
the population ? — Yes, we have everything there, 
according to Kinghorn and Yorke, which should be 
conducive to an epidemic, but we do not get the 
epidemic. 

848. You cannot account for that?-—I cannot 
account for it. 

849. Do you consider that the parasite which 
causes human trypanosomiasis in Rhodesia is the same 
as that which we have hitherto called Trypanosoma 
brucez, or is it distinct from it?—The question is a 
difficult one as to what is bruced. Recently, I had a 
strain that was called brucei sent pp to me from 
Dr. Theiler’s laboratory. and in it I found posterior 
nucleated trypanosomes, which were regarded as peculiar 
to rhodesiense, and if that is brucez, then I think we 
have in human beings the same trypanosome as that 
which has hitherto been regarded as bruce?. 

850. Assuming it to be the same as the trypano- 
some which has hitherto been regarded as brucei, can 
you account for the fact that in the old days when 
perhaps white men went more into fly belts than 
they do now, in the days of the pioneer and the 
elephant hunter, none of the well-known men of that 
time ever died of trypanosomiasis P—No, I cannot 
account for it. It would be a very curious thing. 

851. You admit that it would be a curious and 
striking thing ?—Yes. Hunters are very careless. 

852. In answer to a previous member of the Com- 
mittee who suggested that human beings in Rhodesia 
might possibly be reservoirs, you said that you did not 
think that could be the case; or rather he asked 
whether they had acquired immunity, and whether 
they were tolerant of the trypanosome. You said 
you did not think that could be the case, because 
the fly had died out toa large extent as the result of 
rinderpest ?—Yes. 

853. If tolerance in human beings existed, would it 
not be the result of evolution through ages of time or 
a very very long time, in comparison with which the 
temporary disappearance of Glossina morsitans was 
merely momentary, so to speak ?—There is something 
in that, but I thimk that resistance takes longer to 
build up than it does to break down. 

854. You think that resistance once acquired can 
very soon be broken down if it is not maintained by 
struggle with the parasite ?—Yes. 

855. Do you know the Sebungwe district person- 
ally >—No, I have not been there. 

856. Have you ever found the breeding places of 
Glossina morsitans ?—No, only a year or two ago Jack 
found them. He found them in the Lomagundi 
district. 

857. You have not found them ?—No., 

858. You stated in answer to a question by a mem- 
ber of the Committee, that you consider certain species 
of game more dangerous than others from the point of 
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view of human trypanosomiasis >—I am accepting the 
statements of Bruce, Kinghorn, Yorke, and Duke. 

859. You found your conclusions on those ?—Yes, 
I have had to. 

860. As regards Dr. Duke, you would accept his 
conclusions that the trypanosome that he found in the 
sitatunga was in fact the Trypanosoma gambiense in 
that case?—I cannot say that I have thought that 
point over. 

861. It is a question of reservoir. He said that 
sitatunga was a reservoir, but of what ?—I cannot deal 
with that because I have not thought it over. 

862. You base your conclusion on the written 
statements of other investigators P—Yes, and my own 
finding of the trypanosome in the water-buck. I think 
I found it in five water-buck out of seven. 

863. You would, therefore, I take it, disagree with 
Dr. Yorke when he proposes to destroy all the gare ? 
—I think that is theoretically sound, but I do not 
think it is practicable. 

864. Is it merely from the point of view of prac- 
ticability that you disagree with him, or as a matter 
of fact —Well, if it is a matter of fact, I have to 
accept his statement; but I do not think that you 
could go into a district and kill off all these things. 
I do not think that you could possibly do it. 

865. I want to know whether you consider that 
the game is equally culpable—not whether it can all 
be destroyed P—I am inclined to think that it is those 
species which are chiefly found about water that are 
the most dangerous or possibly the most dangerous. 

866. Therefore you do not consider that they 
are all equally dangerous ?’—We have not sufficient 
evidence. 

867. You think that 
evidence ?—Yes. 

868. I think you poimted out once in a paper of 
yours that the majority of cases of human trypano- 
somiasis in Rhodesia have been in men rather than 
‘in women, although the women, since they work in the 
fields on plantations, are at any rate as much exposed 
to the bites of Glossina morsitans as men ?—Yes, I did 
draw attention to that. 

869. Can you account for that differentiation ?— 
Yes, it has been explained to me since. The explana- 
tion was that men travel more than women. 

870. So that really they are more exposed ?—Yes. 
I think that that was the argument used against me. 

871. I think you also mentioned that the majority 
of cases have been found along main roads ?—Yes. 
Dr. May drew attention to that. 

87g@ls not that rather curious if game is the 
reservoir ?—Yes, that is a point that I have always 
thought of. 

73. It is not what you would expect to find ?— 
No. The morsitans and buck are not confined to 
those routes. 

874. Am I right in thinking that the existence of 
a main road would tend to scare away the game from 
an area P—I do not think so, because the main roads 
are not continually travelled and buck get very used 
to people. 

875. You find Glossinu morsitans and game in other 
places, but the majority of cases have been along the 
roads ?—That is pointed out by Dr. May. 

876. (Mr. Rothschild.) You said, in answer to the 
Chairman, that no fence that you knew of would 
keep out large herds of stampeding game; would not 
a large ditch, some 12 or 14 feet, or even 15 feet across, 
and of the same depth, keep them out ?—It would cost 
a tremendous lot to prepare such a ditch. 

877. To go to another question, have you ever in 
your own experiments tried to find out if the fly trans- 
mitted the infectivity to its offspring or not, or have 
not you dealt with laboratory experiments with the 
fly —Yes, I have, and I have hatched out pupx; but 
such fly were not infective under the conditions of my 
laboratory. 

878. But the point that I wanted to get at was 
this: In no account that I have read has it been stated 
that a distinct experiment has been tried for finding 
*that out, because only flies directly they were hatched 
haye been examined, and not those which had heen 
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kept from infection for a considerable time and then 
examined. In the experiments in transmission of the 
disease it has been found that the fly after infection 
only becomes infective itself after a certain number of 
days, so it might possibly be that the freshly-hatched 
fly in the laboratory required a certain number of days 
before it developed the infection transmitted from the 
mother fly ?—I see your point. Asa rule, in order to 
carry out experiments with clean flies, as they are 
called, the flies are bred out in the laboratory, and as 
far as I know there has never been positive infection 
which could be attributed to them. , 

879. You, at all events, have not examined the 
laboratory-bred flies after keeping them for a certain 
time; you have only examined them when they were 
hatched ?—They have to be fed very soon or they will 
die; but none of the animals that have been fed upon 
in those early stages have ever become infected. 

880. No; but have you examined flies, having fed, 
your laboratory-fed flies on clean animals not already 
infected, having kept the laboratory-bred flies alive for 
30 or 35 days? You have not examined the flies then 
or tried to infect an animal after that time ?—I do not 
quite follow you. 

881. Say that a fly is hatched to-day and you 
examine it microscopically, and you find that it is not 
infected, and you hatch some more flies and feed them 
on a non-infected animal, and they do not infect the 
animal, have you continued to keep these flies in your 
laboratory for 30 days and then tried to infect an 
animal with them ?—I see what you mean now—no, I 
have not. 

882. (Dr. Chalmers Mitchell.) You have worked a 
good deal on Trypanosoma pecorum, have you not P— 
Yes, or a trypanosome which comes under that group. 

883. Taking it directly from wild animals P—Yes. 

884, And identifying it morphologically by its 
shape under the microscope —Yes, and by passage. 

885. But can you be sure of it morphologically ?— 
Yes, I think so. I can recognise the common trypano- 
some that we meet with. 

886. As belonging to one of the trypanosomes of 
the pecorum group P—Yes. 

887. Simply by making a preparation direct from 
the wild animal ?—It is very rare that you find it in 
the wild animal, but if it is there, I think it is fairly 
characteristic. 

888. Have you recognised it yourself in a wild 
animal ?—Yes, I have seen it in a wart-hog,and I have 
seen it in a dog, but you cannot call that a wild animal. 
I have seen it in the waterbuck. 

889. Have you seen it in domestic stock ?—Yes, I 
have seen the same trypanosome, or apparently the 
same. 

890. What do you mean by apparently the same P— 
Well, I am not too sure about these morphological 
distinctions. 

891, You are not ?—No, I do not believe in drawing 
the line too fine. 

892. Have you found them in the fly itself —No, I 
cannot say that I have. 

893. Now take the rhodesiense or brucet; you do 
not quite distinguish between those, but you have 
worked that one of them?—Yes. Might I show youa 
picture which I happen to have here which has a bearing 
on the point you are raising ? 

894. Yes, I should like to see that. (The witness 
produced a picture to the Committee)—This is a smear 
from a dog. 

895. Is this your own work ?—Yes. Here you see 
all forms. This one is more or less typical according 
to the descriptions of rhodesiense. Here are two 
which might be regarded as typical of pecorwm, but 
T cannot say where one type begins and another ends. 

896. Then there is no such thing as a pure culture 
of these organisms ?—I would not like to say that, but 
I must say that I am rather sceptical about it. 

897. In your experience there is not?—-I am 
inclined to think that it has been overdone. 

898. Then how far would you extend that? You 
say that if you take the pecorum group you are quite 
sure that, so far, you cannot definitely distinguish 
between them purely morphologically ?—I am rather 





inclined to this opinion—it is not a final one; it is 
merely hypothesis—that in those animals which show 
a considerable degree of resistance, it is the pecorwm 
or the short type of trypanosome that we generally 
meet with; but where animals are suffering from an 
acute form of the disease it is the long free flagellated 
type of the organism that is generally present. I 
have quite a number of experiments and cases now 
which have rather a bearing on that. 

899. Do you mean that you think that the evidence 
is pointing in the direction of these alleged different 
groups being culture-phases, so to speak, of the same 
organism ?— Yes, I think it is pointing in that 
direction. 

900. When you get them in the fly they are prac- 
tically indistinguishable at present, are they not ?— 
The distinctive features are more masked. 

901. Even although they are difficult to distinguish 
in other circumstances, they are very much more diffi- 
cult in the fly P—Yes, I think so. I cannot say that I 
have studied them very widely, and I certainly have 
not studied them from my own preparations. 

902. (Str John Bradford.) Have they not a different 
distribution in the fly ?—Yes, some people claim that 
they have. 

903. (Dr. Chalmers Mitchell.) But so far as your. 
own experience goes, you are inclined to think that the 
trypanosomes themselves, even taking two more or less 
separate groups like bruced and pecorwm, are in effect 
the same organism under different conditions P—Well, 
you have drawn it out of me, sir. I should rather have 
not said that. : 

904. But that is what you think ?—That has been 
at the back of my mind. 

905. So I gathered; and in the fly they are even a 
little more difficult to distinguish ?—I would rather say 
nothing about the fly stages, because I have not enough 
personal experience. 

906. (Str Mackenzie Chalmers.) I have only a few 
questions. How long have you been working in 
Rhodesia ?—Nearly 10 years. ; 

907. What has been the nature of your work ?—I 
am a Government veterinary bacteriologist. 

908. Your whole 10 years have been occupied in 
bacteriological work ?—No. During the first three 
years I had field work to do, but I was also doing 
bacteriological work in my spare time. 

909. What has been the general line of the experi- 
ments you have been making or the work you have 
been doing ? Ido not want to go into details. What 
problems did you set yourself ?—The first problem that 
I had to solve officially was to determine whether 
Montgomery and Kinghorn were correct in their sup- 
position that biting flies other than the tsetse-fly could 
transmit cattle disease in Southern Rhodesia. That 
led to my work in connection with trypanosomes. 

910. You tried the other biting flies and acquitted 
them ?— Yes, and not only that, but we had to base our 
opinion chiefly on the past experience of people all 
through the country. We came to the conclusion that 
no tsetse-fly, no trypanosomiasis. 

$11. You think that the other biting flies have 
been properly tried and properly acquitted ’—Yes, I 
think so with regard to Southern Rhodesia. 

912. Then we may disregard them ?—Yes. I am 
only talking about Southern Rhodesia. 

913. What was your next problem ?—The next 
thing that happened was ‘that Walter Armstrong, the 
first white man from Northern Rhodesia to be infected 
with trypanosomiasis, arrived in Hartley, and Dr. Mac- 
kenzie brought up the smear for me to examine, and I 
found a trypanosome in the blood. ‘ 

914. Rhodesiense or what ?—I am not going to give 
it that name. 

915. But a trypanosome ?— Yes, a trypanosome. I 
immediately performed experiments with it. 1 inocu- 
lated all the small laboratory animals that I had on 
hand, and sheep and mules, and was very much struck 
by the virulence of the organism and certain features 
in connection with it, which made me doubtful as to 
whether I was dealing with gambiense, I published 
those results in 1910. 
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916. What is your opinion now ?—It has worried 
me considerably ever since, and it has opened up a 
tremendous field of discussion as to what the trypano- 
some is. 

917. Is there also a doubt in your mind as to what 
the resulting disease is? Would you agree that the 
Nyasaland type is quite distinct from the Uganda 
type ?—No, I cannot express an opinion about that. 

918. What further experimental work are you doing 
now, or what line of research are you on now ?—Just 
before I came away on leave, I was involved in the 
Sebungwe outbreak, which was the first appearance of 
the disease south of the Zambesi. 

919. In cattle or human beings ?—It happened that 
a civil servant submitted himself for treatment at 
Buluwayo, and it was found that he was carrying 
trypanosomes. 

920. Is he well or ill?—He is dead. They all die 
very quickly. The medical department organised an 
inquiry and went down into the Sebungwe district, and 
from there I received various strains of trypanosomes 
to work with in the laboratory. 

921. With what object and what result ?>—The 
object was to determine what trypanosome it was 
that we had to deal with, and the result was that I 
found the same type of trypanosome in every species— 
in buck, in goat, in a native, and in water-buck. 

922. You mean morphologically ?—I mean morpho- 
logically, and the animal reactions were almost identical. 
The human strain seemed to be a little more virulent 
than the others, but I could not-distinguish between 
them. 

923. Having regard to the small number of cases 
in Rhodesia, do you think it possible that the source 
of infection is infection from man to man, of course 
‘vid the fly P—One case points to it very closely, and 
that is that in one kraal the only two cases met with 
were those of a woman and her child. The child was 
carried on the woman’s back. 

924. Do you think that the child infected the 
mother or that the mother infected the child ?—I 
think that it was one way or the other. Probably the 
mother infected the child. I think that I am right 
in saying that those were the only two cases in the 
kraal. 

925. Therefore you think that it is possible that 
while you have not an epidemic in Rhodesia, the 
source of infection is from man to man, and not from 
the antelope or other animal to man ?—This is merely 
theory, but I think that before man becomes infected 
the organism undergoes some passage which exalts it 
and renders it infective to man. While according to 
Kinghorn and Yorke everything is favourable to 
transmission to man, yet we only find a few cases. I 
think that it is more or less an accident that man 
becomes infected, and not the rule. What the con- 
ditions are which enable man to become infected I do 
not know. 

926. I do not know whether you have yourself 
experimented in this respect, but a witness whose 
name I forget told us that as a laboratory experiment 
human blood, or human serum, is very destructive to 
the trypanosome. I am told that it was Sir David 
Bruce who said that. Have you experimented in 
regard to that at all?—Yes, I have found myself that 
it agglutinates or agglomerates very rapidly, and I 
have compared it with the blood of cattle. I think 
that the human serum is more active. 

927. Therefore you would expect to find more 
resistance in human beings, speaking generally -—Yes, 
you would. 

928. Do you think that there would be any 
difference between those who had for long inhabited 
the country and, say, a European? Do you think 
that one would have developed more resistance than 
the other ?—I should say that, if anything, probably 
the native would have more resistance. 

929. But no actual experiments have been made 
to determine that point ?—No, I do not think so; I 
have certainly made none. : 

930. Now, with regard to the Sebungwe district, 
it was suggested that the fly area is an area of many 
square miles, and that around thst there is, so to 





speak, a belt of non-fly area. Do you think that it 
would be in any way practicable to clear out the more 
dangerous big game from an area as big as that 2— 
No, I do not. 

931. Not the bigger game ?—No, not in any rapid 
way ; eventually you could, perhaps. 

932. You could wear them down, could you not ?—- 
Yes, but it is a difficult district to deal with. 

933. A big hunting party, according to that, would 
have no effect >—No. 

934. But if once you wore them down, I suppose 
that a hunting party could keep them down ?—1I 
doubt it. 

935, A hundred. miles each way? — Yes, it is 
a tremendous area, it is not populated and it is not 
well known. 

936. ‘There are about 3,000 people there. You 
ae at think it a practicable experiment ?—No, I do 
not. 

937. Is it possible to find any smaller fly area, an 
area isolated from other areas, where such an experi- 
ment could be tried, or is it not ?—I do not think there 
is such a place in Southern Rhodesia. Perhaps the 
authorities in Northern Rhodesia might know of one. 

938. At all events, you cannot suggest an area 
which is suitable for such an experiment 2—No, I 
cannot. 

939. When you talk about giving the natives leave 
to keep down, and encouraging them to keep down, 
the big game, that only applies, I take it, to fly areas ? 
—Yes, that only applies to fly areas and to incriminated 
fly areas. 

940. It only applies to areas where there is actual 
sleeping sickness among human beings ?—Yes. 

941. Does that cover a large part of Rhodesia or 
not ?—No. 

942. (Sir Edmund Loder.) When you were looking 
at the map you said that the fly area had shifted. Do 
you know of your own experience any fly area that has 
altered, and if you do will you tell us how much it has 
altered ? What is the movement and how many miles 
do they alter?—I can take the instance that I gave 
before, the Hiffel Flats. 

943. Is the movement considerable or inconsider- 
able ?—Several miles. 

944. So that if we cleared a place we might pre- 
sently find that the fly moved in or moved out ?—Yes, 
the fly is liable to travel. 

945. And we should have all our 
nothing ?—Quite so. 

(Sir Edmund Loder.) That is rather serious. 

946. (Chairman.) Where do they move to ?’—They 
shift about from belt to belt. 

(Chairman.) Inside the area. 

(Sir Edmund Loder.) Therefore a place which is 
said to be now 25 miles off from another fly area, next 
year may be only 3 miles off. 

(Chairman.) I have not the map before me, but my 
impression is that the outside edge of the fly area is 
25 miles from the edge of any other fly area. 

(Str Edmund Loder.) My point is that the fly area 
is not a definite thing. 

(Chatirman.) It is definite in the sense that the 
outside edge is a certain distance from any other fly 
area. 

947. (Str Edmund Loder.) There is another fly area, 
is there not ?—The whole of that area is a potential 
fly area (pointing to the map). 

948. (Chairman.) You expressed the opinion to 
Mr. Buxton that natives were not immune or tolerant 
to trypanosomes ?—Yes. 

949. Is it not the case that in the neighbourhood 
of the fly area the natives are constantly and perpetually 
bitten ?—I cannot be definite on the point. 

950. Would you not expect that unless they were 
immune or tolerant, there would be very much more 
sleeping sickness among men than there is at the 
present moment ?—The same argument might have 
been applied to the natives in Uganda in connection 
with gambiense. 

951. Do you mean before the disease was brought 
there or after?—They do not become tolerant unless 
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the disease is there. It is by reason of the constant 
infection that they derive their resisting elements. 

952. You mean that the same conditions exist in 
Uganda, but that notwithstanding that, at some par- 
ticular period an epidemic did break out, and that 
the same conditions might arise in this district P— Yes. 
If you will allow me, my lord, I will draw a com- 
parison with another disease. Im the case of piro- 
plasmosis in cattle, the native cattle of Rhodesia are 
infected from the bite of the tick. A tick is a parasite 
which transmits the blood parasite. The cattle are 
bitten almost as soon as they are born, but very little 
harm is done to them. Now if after that they are 
bitten by ticks and re-infected eventually they become 
immune, that is to say, no harm is done to them ; but 
if those cattle are put into a tick-free area and no 
ticks bite them, after some time their immunity breaks 
down, so that they are susceptible to disease. 

(Chatrman.) 1 see what you mean. Is it not & 
remarkable fact that there is no more sleeping sick- 
ness lf natives are not as a rule resistant, or tolerant, 
or immune? However, I will not press the question. 

953. (Mr. Buaton.) I want to ask you a practical 
question about enclosures, the efficacy of which you 





seem to doubt. Is your experience with barbed wire 
as we know it here ?—Yes. 


954, Was it barbed wire which was broken through ? 
—Yes. 


955, Have you any experience of twisted wire rope, 
say seven or nine strands twisted ?—No, but the diffi- 
culties in connection with a fence are the gullies and 
the sluites. 


956. It was alleged that the fence was broken 
through by game ?—It is not only a question of the 


strength of the strands but of the uprights and the 
standards. 


957. That is a question of making them strong 
enough. You mentioned barbed wire?—The fences 
that I have had experience of have been barbed wire 
fences. I have had no experience of others. 


958. You have had no experience of twisted wire 
fences P—No. 


959. That is, of course, very much stronger ?— 
Yes. 


(Chairman.) Thank you very much. 


The witness withdrew. 
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Lady Bruce called and examined. 


960. (Chairman.) You have been good enough to 
write us a letter as to the matters about which you 
can give us some assistance. Might I just quote from 
it as the Committee may not have it before them: 
« T think the only evidence I could give before the 
Committee would be concerning the identity of 
Trypanosoma brucei and Trypanosoma rhodesiense 
from the morphological point of view, and also the 
identity of the trypanosome as it occurs in the 
*“ wild game and the wild fly.” I have very few 
questions to ask you on the subject, because it is 
rather technical. No doubt others can examine you 
better than I can. You have come to the conclusion, 
as I understand, that 7. brucez and rhodestiense are 
in fact identical >—Certainly. 

961-2. Am Tright in supposing that you base that 
opinion on the morphology of the trypanosomes P— 
Yes, I do. 

963. I will put this to you; it is a matter of specu- 
lation to some extent. Are you of opinion that with 
regard to distinguishing between one trypanosome and 
another morphology alone is a safe and reliable guide ? 
lt is an assistance, but can you say that you think it 
conclusive on the point P—No. 

964. I gathered not. I am, only going to ask you 
this question; are there within your knowledge any 
other trypanosomes that are indistinguishable mor- 
phoiogically from these two P—I do not know any. 
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965. Or this one, I will call it?—I do not know 
any except in the case of blood from a man. Take 
the two sleeping sicknesses; you cannot tell the 
difference in the man, but you can if it is put into 
animals. You understand ? 


966. I think I follow that. I do not know whether 
you have ever seen a paper by Dr. Blacklock and 
Dr. Warrington Yorke, published by the Royal 
Society ?—Yes. 

967. I will read the passage that led to my asking 
the question. They are dealing with dourine: “ It is 
‘important to, record that we are unable to distin- 
“ guish morphologically the parasite of Hagenbeck’s 
dourine horse from 17’. rhodesiense, T. pecaudi, or 
T. ugande (7. brucei of Uganda). Nevertheless, 
we hesitate to suggest that it is identical with any, 
‘ or all of these, in view of the fact that it produced 
“ in a horse symptoms clinically known as dourine.” 
The suggestion is that there are at least two other 
trypanosomes which are morphologically identical with 
brucei or rhodesiense >—They are ones that I have not 
come across. Pecaudi we look upon as the same as 
brucet. 


ee 
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968. 1 only wanted to get it clear. From a mor- 
phological point of view you draw no distinction 
between rhodesiense and brucei if I follow you 
rightly >—None at all. " 
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969. You would not say that morphology is con- 
clusive as to their being really identical ?—No; not 
until you have tried them in animals. You must have 
more than one way of proving a thing. 

970. (Str Mackenzie Chalmers.) For how long have 
you been working in Africa at these trypanosomes, 
Lady Bruce ?—Since 1894. 

971. How many drawings have you done?—I do 
not know how many altogether, but during the last 
18 months in Nyasaland about 30,000. 

972. When you take trypanosomes of the same 
type, do you find much variation morphologically >—In 
the trypanosome itself ? 

973. Yes.—Yes, enormous variation. 

974. Approximating sometimes to other types ?— 
Yes. 

975. I did not quite understand an answer which 
you gave to Lord Desart. Taking the trypanosome 
from a man suffering from the Nyasaland form and 
the trypanosome from a man suffering from gambiense, 
can you distinguish between the trypanosomes or not ? 
—I do not think so. 

976. The trypanosomes of rhodesiense and gam- 
biense in man are very much alike P—They are very 
much alike. 

977. But the symptoms of the disease are very 
different >—Quite different. 

978. Morphologically >—Morphologically from man 
they are very difficult to distinguish; it is almost 
impossible. There are very few in the blood in gam- 
biense. You hardly ever find them. You only find 
one or two perhaps; and it is difficult to judge. You 
do not get sufficient numbers. 

979. But in rhodesiense you get 
certainly, but not very many, even then. 

980. (Dr. Chalmers Mitchell.) Do you think that 
gambiense and rhodesiense are very difficult or im- 
possible to distinguish in man ?—Yes. 

981. Then you said that in animals it is different. 
Do you mean by that morphologically different ?— 
Wes 

982. If you put gambiense into an antelope and 
rhodesiense into an antelope will they be morphologi- 
cally different ?—I could not say. It is very difficult 
to work with antelope. You get very few. Take 
white rats for instance—that is the simplest. 

983. When you put the things into a different 
culture medium, that is to say the rat, they come out 
different ?—Yes; there are differences. 

984. Morphologically, not physiologically ?—Mor- 
phologically. 

985. (Mr. Rothschild.) One witness said that he 
was under the impression that the true Trypano- 
soma brucez, as originally discovered in Zululand by 


more ’—Most 


Sir David Bruce, was not the same as what had 
been identified as bruced in Nyasaland. Is that so or 
not ?—I should say certainly not, but then I do not 
know what strain he has been working with. He may 
have been working with a strain that has been in 
England for 20 years. It may have got mixed up with 
something else, or anything may have happened. The 
trypanosome we worked with in Zululand is exactly the 
same as we work with in Nyasaland. 

(Mr. Rothschild.) My question was merely founded 
on the statement that he made. 

986-7. (Mr. Austen.) Have you studied the bionomics 
of Glossina morsitans at all in Nyasaland » — No. 
My work is only the morphology of the trypano- 
some. 

988. (Stir William Leishman.) What method did you 
employ in the measurement of trypanosomes of which 
you have made such an enormous number of sketches ? 
Did you draw them and measure the picture ?—I drew 
them with the camera lucida and they were measured 
with very fine callipers. 

989. Do you put great faith in the curves of average 
measurement asa means of distinguishing them ?—Do 
you mean in being able to distinguish one from the 
other by the curves ? 

990. Yes.—No. They are all too different. 

991. Do you remember an illustration in one of 
the earlier publications of the Sleeping Sickness 
Commission of the Royal Society of the chromatine 
granules found in the salivary glands? There were 
coloured plates ’—I do not remember that. 

992. You have done a good deal of work with the 
fly itself in Nyasaland >—Yes, examining the trypano- 
some in the fly. 

993. Have you ever come across anything to suggest 
a further stage of development, different from ordinary 
fission >—No. 

994. Another witness said, I think on Sir David's 
authority, that trypanosomes had been found in 
elephants ?>—Yes. 

995. Where P—From some slides taken from an 
elephant when we were in Uganda and sent to us from 
Ankole, I think, a part of Uganda. 

996. Was he able at that time to identify the 
trypanosome ?—No. 

997. Is that the only case that you know of of 
infection of an elephant with trypanoseme ?’—Yes. 
We have had so few elephants; we are not allowed 
to shoot them. 

998. I know. Have you heard of others ?—They 
will not send the slides to us. The elephant hunters 
will not send slides and we cannot get them. 

(Chatirman.) Thank you very much, Lady Bruce. 


The witness withdrew. 
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999. (Chairman.) I do not know whether you have 
with you the summary of evidence which you were 
good enough to send to us before you came ?—I have 
not. 

1000. You will remember, no doubt, that on 
page 15 you go very fully into the question as tu 
whether brucet and rhodesiense are identical, and 
put the pros and cons at considerable length. I 
should be right in saying, should I not, that the 
identity is probable, but it cannot be said to be 
conclusively proved by mere morphological examination. 
It is still in the region of hypothesis as to whether 
they are identical, if you only look at the question 
morphologically, is it not? They may be apparently 
similar and yet really different trypanosomes? I 
gather from this paper that that is your conclusion. 
I do not want to go into it at any length. — 
I do not think it is fully proved that the two 
trypanosomes are identical. I do not think it is 
absolutely proved; it is so difficult to prove a thing of 
that sort absolutely. It is quite possible we may be 
dealing with two different species. It 7s possible we 
have two species intermingled, and we ure treating them 
as if they were one. 


OQ 19130 ° 


1001. We quite appreciate that. It stands that 
there is very considerable probability, or more than 
probability, that they are the same, but it cannot be 
said to be established in fact. That is about hew it 
stands in regard to existing knowledge, is it not ?— 
We have tried the two on various animals and find 
that they act in exactly the same way. We have 
examined them morphologically and found them exactly 
identical. We have tried their reaction with human 
serum and found they agree. The only link in the 
chain that is wanting is whether one will act upon 
man, and the other not, and we cannot try that 
experiment. 

1002. I referred just now toa paper, which probably 
you know, by Dr. Blacklock and Dr. Warrington Yorke, 
in which they say incidentally that they are “ unable to 
* distinguish morphologically the parasite of Hagen- 
* beck’s dourine horse from 1’. rhodesiense, T. pecaudi, 
“or T. ugande (T. brucet of Uganda).” From that I 
infer that not only may these two trypanosomes (or 
this trypanosome) be identical and yet different, but 
there are other trypanosomes that are clearly different 
which are still morphologically indistinguishable ?— 
It mentions pecaudz. 
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1003. 7. rhodesiense, T'. pecaudi, and T. brucei. 
It is dealing with the parasite of Hagenbeck’s dourine 


T. equinum ?—I wrote a paper sume years ago showing - 


that pecaudi and brucet were identical. Ithink pecaudi 
and brucei are the same. In regard to dourine, that 
occurs in the north of Africa and it is out of my 
country. I have always had a strong feeling that 
equinum, brucei vel rhodesiense, gambiense, and evansi 
are all very closely related, and as I said before, I 
consider that gambiense is a descendant of bruce?. 
These questions are very difficult. 

1004. Yes, they are very difficult.—You find people 
fighting all their lives in regard to whether two 
particular birds are two species or only varieties of the 
same species. They often go on fighting all their 
lives, as it were, and never come to any conclusion. 
Now it is very much the same with trypanosomes. It 
is very very difficult to distinguish between some of 
them. 

1005. Although in fact they are different ?—I do 
not think that ugandx, pecaudi, brucei and rhodesiense 
are different. I think that gambiense is a different 
species from brucez. 

1006. I only want to understand what the position 
is. There is no controversy between us. Jt is a 
question of how the thing stands. Since we were here 
last I have had an opportunity of reading, which I had 
not done before, about Dr. Taute’s experiment on 
himself and the details of it. You are, no doubt, 
quite familiar with it. It is in the Tropical Diseases 
Bulletin. Probably you remember his conclusions, 
which are substantially that brucei and rhodesiense 
are different, and that brucei produces the cattle 
disease and rhodesiense produces the disease in man. 
tT his theory is correct—assuming for a moment that it 
is—will not that square exactly with the conditions we 
find, that where there is the fly and there are wild 
animals cattle cannot live (I am talking of Nyasaland 
sleeping sickness), but man suffers hardly at all 
Whether it is right or wrong it would fit that theory 
quite well and tally exactly with the conditions we 
find, would it not? I do not know if you follow 
* me ?—I think that you might repeat your question, my 
Lord. 

1007. Assuming that the theory of Dr. Taute is the 
correct theory with regard to morsitans and the wild 
game country, it would fit in with the existing facts, 
namely, that in such a country cattle cannot live and 
that man suffers but slightly P—Yes, I think that is a 
statement of fact. 

1008. That would be one theory, namely, that the 
brucez infected the cattle and came from the wild 
mammal, but the rhodestense which infected man did 
not. come from the wild mammal. The other theory is, 
that assuming that they are the same it might be the 
case that man can only acquire the disease by a strain 
that has passed through man, and not by a strain that 
has passed through cattle. That is another possible 
hypothesis, is it not >—Yes. 

1009. Now in regard to your suggested experiment, 
I want to ask you one or two questions. Have you 
formed an opinion yourself as to a suitable place for it ? 
—We proposed to enclose the Domira Bay road, as that 
will probably be a very important road in a few years, 
and if we render that road fly-free and safe for cattle 
transport, it will be useful. 

1010. Would that exclude game from a sufficient 
area to afford a guide as regards the desirability of the 
destruction of wild game on a larger scale ?—Well, we 
thought so—or I thought so. 

1011. But I rather understood that your actual 
proposal in the first instance was not to fence at all, 
but to have a much cheaper experiment by driving cattle 
out by hunters, or otherwise getting them out in 
some way ?—No. My experiment was always bound up 
with fencing, but the fencing was to be done with 
the ordinary material found on the spot. 

1012. Now I want to ask you what may be quite an 
unnecessary question, and it is this: whether you have 
to drive and redrive game out of an unenclosed area, or 
whether you have to “yohintainéhe fence of an enclosed 
area, does not that involve the presence of a considerable 
number of men to watch the fence and see that it is 
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not broken down, and so on?—I think that in my 
summary of evidence I put a couple of men to every 
quarter of a mile of fence, do I not ? 

1013. Yes! Do you think it would be a sufficient 
number of men to vitiate or neutralise the experiment 
in any way ?—TI do not think it would be. 

1014. There is one other thing that occurred to me 
as to that on thinking it over. Supposing that you do 
carry out this experiment, what are the possibilities of 
success ? We know very little about the migration of 
morsitans. If you get out all the game, and assuming 
that the fly has gone with it, as far as your observation is 
concerned is there a danger of infected fly from elsewhere 
coming in seeking for food or staying there, having 
come from another area, and might it not vitiate your 
experiments if that happened on anything like a large 
scale ?—I suppose that all these things are possible. 

1015. Ido not ask you to give an answer if you 
feel that you cannot. Can you form an idea of the 
effect of the fly constantly shifting from place to place ? 
You might get rid of one lot of flies and get another, 
and so get infection from another source. Is not that 
a possible danger that might affect the experiment ?—I 
can make a guess at it, but it is the kind of thing that 
I cannot answer. 

1016. (Dr. Balfour.) Have you seen a _ recent 
paper by Dr. Darling, of Ancou, in the Canal Zone, 
Panama, on a method of immunisation for murrina 
the local typanosome disease of mules and horses—the 
strain being weakened by passage through guinea- 
pigs? He carried out a very interesting experiment. 
Have you any evidence of any similar benefit that 
might be got froma similar therapeutic measure in 
the case of the animal trypanosomiases of Africa ? 
Have you any experience with regard to this P—No 
practical] experience. 

1017. I do not say with the guinea-pig, but some 
other animal possibly ’—It is not in my line. I have 
always been trying to get rid of things at the bed-rock 
and not taking them halfway up the line, as it were. 
In regard to Malta fever, we took it at the bed-rock 
and stopped it, and you may say that we got Uganda 
sleeping sickness at the bed-rock and stopped it. 
I think the bed-rock with regard to a morsitans 
country is the wild game. I would not spend time on 
therapeutic measures. 

1018. You would not waste time upon them ?—It is 
not waste of time to a man whose business it is. 
Treatment is not only one man’s work but that of 
many men. They spend the whole of their lives at it. 
If I went in for treatment I would go at it like others 
do, for example, Ehrlich. : 

1019. But have you any experience ab all upon the 
point ?—-No, I have no experience. 

1020. (Sir Mackenzie Chalmers.) What is the 
length of the Domira Bay road ? — Do yee mean 
across the fly country ? 

1021. Yes.—About 20 miles. 


1022. Beyond the 20 miles the fly country ceases ? 
—Yes, the fly country ceases. The road ascends to 
the plateau or begins to ascend. 

1023. What causes the cessation of the fly; is it a 
question of height ?—No, I do not think it is a 
question of height, because in North-East Rhodesia the 
fly goes up to a height of 4,500 feet on the higher 
plateaux. I think it is a question of the presence of 
particular vegetation and perhaps the presence of game. 
The game are more numerous down in the low country 
than up in the uplands. . 

1024. The fly follow the game, you think, and it is 
not a question so much of physical characteristics or 
vegetation ?—I think that it has a great deal to do 
with the physical characteristics. I think it depends 
on the vegetation of the place. That is one of the 
first things. With regard to Kasu, where we are 
about 3,500 feet above the level of the sea, it is said 
that two generations ago the place was all covered 
with forest or scrub or jungle, and there were many 
buffalo and wild animals there, and it is said that at that - 
time the fly was found at Kasu, but now that a large 
native population has come there and has cut down all 
the trees for firewood, X&c., the game and the fly have 
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both disappeared. We never see any game at Kasu 
because there are too many natives. 

1025. The probability is that the particular vegeta- 
tion attracts the game and the game attracts the fly. 
Is that the probable sequence, do you think ?—I think 
that the fly, like any other animal, has its own 
particular habitat. It likes a particular kind of country. 
G. palpalis likes to be alongside clear open water. 
G. morsitans likes to be in a scrubby country away 
from water. There must be a sufficient amount of 
shady trees (thorn trees as a rule) to enable the fly to 
keep out of the direct rays of the sun. If you have a 
large clearing or plain in the middle of a fly country 
you do not find fly in the middle of the plain. Of 
course one of them may follow you into the middle of 
the plain or sit on your back, but you do not, as a rule, 
find fly in the middle of the plain when you go there. 
All kinds of animals and insects have their own 
particular habitat, but exactly why it is, is very difficult 
for man to find out. In regard to morsitans I would 
say that it depends upon a certain scrubby country 
usually formed of mimosa thorn trees and thickets. 
For example, you do not find morsitans along the 
shore of Lake Nyasa. I showed you that on the map. 
Along the lake shore there is what is called a lala palm 
country and there is any amount of grass there. You 
do not find flies there. It is not their habitat. 

1026. As regards the Domira Bay road you suggest 
clearing the game from five miles on each side ?— 
Yes, that was the first proposition. 

1027. Having once cleared it of game you would 
patrol those five miles, I suppose. You would patrol 
ulong the 20 miles continually to keep the area clear, I 
suppose ?—Yes. I think if you made a big effort at 
clearing the game out of the area at first, and then saw 
that your fences were kept intact, you would not 
require to patrol the inside of it very much. 

1028. Would a small body of men be sufficient for 
the patrol?—Native boys would go into it every 
day to collect flies, in order to find out, in the 
first place, if they are there, and in tne second place, 
if they are there to find out if they are infective. 

1029. That would be sufficient, you think, to keep 
the area clear when once you had got it clear ?—I 
suppose there would be several people employed to go 
through the area and see that there were no game in 
it, but I have never laid down any rules with regard 
to this. I have only made the suggestion. I look 
upon the carrying of it out as a matter for the 
Administration and not for me. 

1030. As a matter of curiosity, how do your boys 
catch the flies, with nets ?—Yes; with little nets about 
eight inches in diameter. 

1031. A sort of butterfly net ?—Yes, with a short 
handle. 

1032. And they put them in collecting boxes ?— 
Yes. 

1033. (Dr. Chalmers Mitchell.) In the historical part 
of your summary of evidenceyousay, referring to Glossina 
morsitans, that there were no domestic animals in the 
Zululand fly country, but the trypanosome was found 
in the wild animals, and your inference is that wild 
animals act as a reservoir ?—Yes. 

1034. You say, “Thus was established the fact that 
« the wild game act as a reservoir of the virus of the 
“ trypanosome diseases of man and the domestic 
“ animals.” The inclusion of man in this statement 
here depends on the identity of rhodesiense and brucet, 
does it not?—That must be a slip of the pen, J am 
afraid, because there was no knowledge of man having 
a trypanosome disease at that time. 

1035. Thatis what I wanted to get at. You would 
eut out “man.” The word has got in by accident ?— 
Yes. 

1036. You cut out “man” on page 3 of this 
summary ?—Yes. We did not know anything abou 
a trypanosome disease in man at that time. 

1037. (Sir Stewart Stockman.) I believe you have 
followed some of the various operations which have been 
undertaken to eradicate diseases of animals, and 1 would 
like to ask you whether you know if it is a fact that 
some of the most redoubtable diseases of animals have 
been eradicated by methods based upon epizootiological 


studies alone, although the causal organisms of the 
disease were not even known, Take pleuro-pneumonia, 
for instance >—Yes, and horse-sickness would come in. 

1038. Horse sickness is not eradicated yet? I ask 
you, do you know of diseases which have been 
eradicated on epizootiological principles alone ¥—1it is 
more a question for a veterinary officer to answer. 

1039. Quite so. I only want to know if you know 
whether what I say is a fact P—No, I do not think that 
I have any personal knowledge on these points. I 
might, if I thought for some time, think of something, 
but I have never come in contact, practically, with 
pleuro-pneumonia. I only know what I have seen in 
books, and that will not enable me to answer. 

1040. (Mr. Austen.) Have you personally studied the 
breeding of Glossina morsitans in Nyasaland under 
natural conditions ?—No. 

1041. Iam thinking of what you mentioned to, I 
think, Dr. Chapple on the last »ccasion when you 
described the breeding of Glossina morsitans, and said 
thata fly found itself incommoded by an inconveniently 
large pupa and repaired to the nearest tree and dropped 
it. Was that not actual observation on your part but 
assumption ?—Yes. I have put flies in captivity under 
different conditions. I have put them in boxes with 
nothing but dry dust. I have put them in boxes with 
buffalo dung. I have put them in boxes with dry 
leaves. I have put them in boxes with half a dozen 
other different things, and I have found that the larva 
has been laid, turned into a puparium and hatched out, 
and in the same time, however I varied the surround 
ings; and, therefore, I thought I might indulge in a 
little imaginative writing or speaking, as it were, in 
regard to the habit of the wild fly, but that is all. 

1042. Tam speaking of what happens in a state of 
nature. J may take it as regards that that your reply 
was imaginative >—Yes. I have never seen a fly lay 
its larva in nature and I have never found a puparium 
in nature. , 

1043. I want to get the exact state of our know- 
ledge of the breeding of Glossina morsitans in nature. 
I may take it that we do not know anything about it, 
or very little ?—It all depends on how much you can 
take your knowledge of what happens under artificial 
conditions and say that these things will most probably 
happen in nature. 

1044. That is not quite the same thing ?—If we 
had never had a captive morsitans and had never 
seen a captive morsitans lay its larva and never seen 
the larva turn into a puparium, and never seen the 
puparium turn into the fly, then we should not know 
anything about what happens in nature as you say. 
In that case you would be quite right, but when we 
have seen these things thousands and thousands of 
times I think we are quite justified in saying that we 
are very strongly of opinion that such and such a 
thing occurs in nature. You want me to say that we 
do not know anything at all about it, but I do think 
that we know something. 

1045. No, by no means do I want you to say that 
we do not know anything at all.—For instance, if I 
had you in a cage and studied you for six months and 
then somebody asked me to describe the habits of a 
savage in the middle of the Sahara desert, I‘could tell 
him a good deal about what the savage in the middle 
of the Sahara desert does. 

1046. I grant that, but that does not help us very 
much, does it? I know, and you will agree, that 
Glossina morsitans will deposit its larva in a glass- 
topped pill box ’—Certainly. 

1047. But that does not instruct us particularly 
with regard to the deposition of larve in a state of 
nature, does it. Do you admit that ?—-I think that it 
throws a good deal of light on the pupation of the 
tsetse-fly. If it will lay the larve in a glass-topped 
pill box and if the larve will turn into the puparium 
in two hours, and if the puparium will turn into a fly 
in five or six weeks, it teaches us a good deal about 
the pupation of the tsetse-fly. 

1048. Am I right in saying that the majority of 
the larve deposited under such conditions are imma- 
ture—that they are smaller than normal if they are 
deposited under abnormal conditions ?—-No, I do not 
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think so. Someof them are, but as a rule they are not. 
A large percentage of them are quite healthy looking 
and bring forth healthy flies. There certainly are 
cases of abortion among flies just as you find it among 
other animals. 

1049. If I remember rightly, a number of the 
pupe sent home when Dr. Nabarro was with you 
in Uganda were certainly undersized judging from 
what could be seen in spirit, and that I think 
shows that there was some abnormal condition acting 
on the fly. We have no evidence that fhes abort in 
a state of nature 2—I suppose that just in the same 
way that you judge in other cases. From what 
happens under artifical conditions you would be able 
to assert with a fair amount of probability that wild 
flies do abort. If they did not get sufficient food for 
a little while they might abort. If, for instance, 
a bird made a dash at a fly and tore half a wing off 
or something of the sort and gave it a great fright, 
T do not know that it would not abort. Certainly, 
under artificial circumstances they do abort some- 
times. abi 

1050. Apart from trypanosomiasis, can you give 
me any instance of a serious protozoal disease of 
lower animals which is communicable to man ?—You 
want an instance of a protozoal disease of animals 
and man other than trypanosome disease. 

1051. Yes,a serious disease which is communicable 
to man ?—Malaria is not an animal disease. It is a 
human disease. Piroplasma is not communicated 
from animals to man. 

1052. (Sir William Leishman.) Kala-azar is probably 
communicable.—Sir William Leishman’s statement 
that kala-azar is communicable from lower animals to 
man is probably true, but there is not absolute proof 
of this yet. 

1053. (Mr. Austen.) I want to know whether there 
is any other instance. You cannot think of one?—I 
ean only think of kala-azar. 

1054. That is only a possibility ; that is not proved ? 
—-That is not absolutely proved. 

1055. (Six Edmund Loder.) A witness said he 
thought that it would be very difficult to keep upa 
fence. He thought that the game rushing in and out 
would make it very difficult. Do you think that 
clearing the ground on each side of the road for a 
distance would be any use? It would keep animals 
back, but would it keep flies back ?—It would not keep 
animals back. 

1056. There would not be many animals on a clear 
flat plain, would there ’—Why not ? 

1057. If they were wood animals they would not 
like living in the open. They would surely go into the 
wood ?—-I do not think so: The hartebeeste, the 
wildbeeste, the zebra, the reed-buck and a lot of these 
animals live out a good deal in the open plain. 

1058. Do you get the fly in the open plain ?—No, 
you do not get the fly in the open plain, but the 
hartebeeste, for example, come out of the wood in the 
evening into the big open plains to feed and drink, and 
in the morning at sunrise they go back into the woods, 
where the fly is waiting for them. 

1059. In the daytime there would not be any fly in 
the cleared parts ?—No. Ihave said again and again 
that you do not find fly in the open plain. 

1060. It might make the road safe for cattle if 
sufficient ground were cleared on each side of it P—I 
think that is quite possible. It has been tried and 
proved again and again. 

1061. (Sir William Leishman.) Your colleague and 
co-worker, Major Harvey, is just back from Africa, 
and you have seen him Iunderstand. It would interest 
us if you could tell us whether he has brought you 
any recent reports in continuation of your work, and in 
confirmation or otherwise of what you told us before. 
—-I do not think there is anything very new or very 
striking. They managed to transmit, as it understood 
him to say, a trypanosome disease, rhodesiense, or bruce 
as I call it, by Glossina brevipalpis. That is probably 
a new fact. I sent Major Hamerton, who had got 
rather seedy, away for a change yof air 100 miles down 
on the Upper Shire, and he found the fly there very 
highly infected with the same trypanosome as we 
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found in the low country near us. I heard that 
Dr. Morgan, who has been in the district north of the 
fly district, has found severa] cases of sleeping sickness 
in his district, and Dr. Sanderson in the Upper Shire 
district, where Major Hamerton was, has also found 
several cases among natives. 

1062. (Chairman.) Is this’ palpalis country or 
morsitans country ’—Morsitans country. This to my 
mind is a proof that if you go into a game country and 
a morsitans country where there are numerous natives, 
not an uninhabited country, and examine the natives 
sufficiently thoroughly, you will find here and there 
cases of Nyasaland sleeping sickness among men. It 
was thought that as the Domira Bay road, running to 
the lake, had been used for a very long time as a sort 
of high road through Nyasaland into North-Hastern 
Rhodesia, and on to Lake Tanganyika, cases of sleeping 
sickness might have been carried along that road, and 
that therefore the cases occurring along the ‘Domira 
Bay road in the sleeping sickness area of Nyasaland 
might have been imported. I said at the beginning of 
last year and at the beginning of this year to the 
Nyasaland Government, that I would like them to 
make a very thorough examination of the country 
north and south of the proclaimed area, as I was sure 
that the conditions there were the same as the condi- 
tions in the proclaimed area, and that in all probability 
we would find cases of sleeping sickness -there. It is 
very difficult to find cases of disease among natives 
who are all fighting against you, and it takes time for 
medical men put on to the work to gain the confidence 
of the natives and get the organisation into proper 
working order. Last year no cases were found, but 
this year several cases were found in the northern 
district and several were found in the southern district. 
This is an argument in favour of my theory that 
wherever you find wild game with T. brucet in their 
blood and Glossina morsitans, you will find some cases 
of Nyasaland sleeping sickness among men if you only 
look hard enough. 

1063. Did Major Harvey give you any information 
about the occurrence of human cases in the region 
where Dr. Taute had been working? Dr. Taute stated 
that he found no cases, I understand ?—No; Major 
Harvey did not make any statement in regard to 
Dr. Taute’s district; but that Dr. Taute could not 
find cases there is quite natural. It takes some time 
to know the district and to get the confidence of the 
natives, as I said before. You require to have 
trained natives in every village constantly on the 
look-out, and taking specimens of the blood of every 
person who appears ill. Such a man gets to know. 
the villagers. If, for instance, Dr. Taute went into 
a native village his coming would be known for some 
hours before, and all the sick would be taken out and 
hidden in the bush. 


1064. (Mr. Buxton.) One question about the Domira 
Bay road. That, I understand, is where you have 
suggested that the experiment of an enclosure should 
be made ?—Yes ; that was my suggestion to the Govern- 
ment. ; 

1065. It was suggested just now that the position 
would be met by a clearance on either side of the 
road. You suggest enclosure and the exclusion of the 
animals ?—Yes, without any clearing at first. The 
experiment is to find out the effect on the fly of the 
exclusion of the wild animals. If the first experi- 
ment failed we could then get the natives to clear the 
whole of the enclosed space, and in that way we could 
make the road clear of fly, I think. 

1066. You would have a distinct belt enclosed on 
either side of the road P—Yes. 

1067. (Dr. Bagshawe.) I want to ask you about one 
point. I do not know that it is of very great import- 
ance, and it leads to something rather speculative. 
You found in Nyasaland two trypanosomes, s¢mix# and 
pecorum, which were very fatal to monkeys under 
ordinary conditions. Is that not so?—Yes, especially 
simie. 

1068. But if either of these trypanosomes were put 
through a goat it would be found very difficult to infect 
monkeys ?—Yes; the passage through the goat destroys 
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the virulence of that particular species of trypanosome 
for the monkey. 

1069. IT want to know whether it is possible that 
some such hypothesis might account for the rarity of 
human infection with rhodesiense in Nyasaland, 
whether with regard to human infection it must go 
through some particular species of animal or perhaps 
through man himself ?—Well, you know the facts as 
well as we do, so that you must frame your own 
hypothesis according to your own heart’s desire, 
because I cannot help you. 

1070. It is very hypothetical, of course, but a great 
deal of what we have to consider is hypothetical ?— 
Yes. I have no facts before me. It must remain pure 
theory. You see you cannot experiment on man. If we 
could put rhodesiense through different animals and then 
put it into man and find out whether its going through 
certain animals made it more virulent to man, that 
would be one thing, but when you are debarred from 
experimenting upon man you come up against a brick 
wall. That is all. 

1071. (Sir John Bradford.) I have two or three 


uestions, Sir David, in reference to Trypanosoma -° 
q ip 


rhodesiense and Trypanosoma brucei. Would you mind 
first of all telling the Committee the history of the 
trypanosome that was sent home and was called Trypano- 
soma brucei? Just tell us shortly.—After the trypano- 
some was discovered in Zululand in the blood of cattle 
and the blood of wild game it was thought that it would 
be useful if this new kind of parasite was sent home to 
the laboratories in England in order that it might be 
worked at under more favourable laboratory conditions 
than we had in Zululand. I wrote to the Governor, 
Sir Walter Hely Hutchinson, asking if animals could be 
forwarded to Hngland for this purpose, and he wrote 
back saying, certainly. J then sent by a native police- 
_ man two dogs inoculated with nagana down the country 
and they reached Government House in Pietermaritz- 
burg, and I think their blood was there reinoculated 
into other dogs which were sent on board one of the home- 
going steamers. Dr. Wagstaffe took charge of them. 
He took several healthy dogs and the two inoculated ones, 
and during the voyage he had to inoculate the healthy 
dogs from infected ones in order to allow infected dogs 
to reach England alive. They did reach the Royal 
Society and they were handed over to Messrs. Kanthack, 
Blandford, and Durham. They worked with them at 
Cambridge, I think, and they wrote papers on the 
morphology of the trypanosome and on the action of 
the trypanosome on experimental animals. 

1072. They reached the Brown Institution, or one 
dog did ?—I believe so. 


1073. Was any other material sent by you ?—No 
other animal was sent to England in that way. When 
Iwas in Zululand, Danyz and Bordet, from the Pasteur 
Institute, were working at rinderpest and horse-sickness 
near Pretoria, and they sent a man on a horse to ride 
over country to find me. He went through the country 
very much as the Saracen maid did when she came 
to England looking for her runaway knight, just 
saying, “ Bruce, Bruce,” and at last he arrived: at me. 
He had passed through a certain amount of fly country. 
His horse was a good one, and | had a horse which was 
not so valuable but a good healthy horse, and as he 
had run out of money I said, “If you give me your 
horse I will give you mine and 5/.”) That was in 
order to do,a charitable action, as it were, in a graceful 
way. We inoculated two dcegs and he went off leading 
them, but had not got very far when I saw a suspicious 
swelling on the belly of the horse he had left with me, 
and we examined its blood and found that it had nagana. 
I sent my interpreter after the man as hard as he could 
go. He found him atthe end of the first day 30 or 
40) miles away and they exchanged horses again. 
When he got to the borders of Natal and the Transvaal 
the Transvaal people would not allow the two dogs to 
cross the border and they were left behind, but they 
did not recognise that the horse he was riding on was a 
nagana horse. He was allowed to ride on, the two 
dogs being destroyed, so that he got through to Danyz 
and Bordet with a horse infected with nagana. I 
do not know, as a fact, but I believe Danyz and 


Bordet or one or other of them took animals infected 
from that horse to the Pasteur Institute. 

1074. Those are the only two infected animals as 
far as you know that have been sent ?—Yes, I think so. 

1075. I wanted to know how they reached Europe ; 
that is all. In your early description of the trypanosome 
of nagana did you describe it as monomorphic or a 
dimorphic form or did you recognise that there were 
more than one form present in the blood ?—At that 
time, asit was quite a new subject and a vocabulary as 
it were had not been invented for it, we did not go as 
fully and thoroughly into these points as we ought to 
have done. but in my report on nagana I think you 
will find that we say that there are various shapes and 
forms of the trypanosomes—that some are long and 
slender and others are shorter and stumpy. 

1076. So that it would not be quite correct toresta 
distinction between 7’. rhodesdense and the trypanosome 
that you sent home on the question of one being 
dimorphic and the other being monomorphic ?—No. 
I think that the trypanosome of nagana that I worked 
with in Zululand was dimorphic. You can see that in 
the photographs which were made at the time. Then 
in regard to the trypanosome in the dog brought home 
by Dr. Wagstaffe and studied by Kanthack and his two 
co-workers: they distinctly state that the trypano- 
some they were dealing with was dimorphic. It was 
recognised that there were long and slender forms and 
stumpy forms with practically no free flagellum. To 
my mind it is exactly the description that we give 
now-a-days to these same trypanosomes, 

1077. You think that the Trypanosoma rhodesiense 
is identical with Trypanosoma brucei ?—That is my 
opinion. 

1078. Do you base that opinion entirely on mor- 
phological grounds or have you any experimental 
grounds to support it?—I formed my opinion on the 
following grounds: ‘he fly country of Zululand is not 
very far south of the fly country of Nyasaland, and 
there is to a great extent a continuous belt of fly 
country lying between these two fly belts. The wild 
game of Zululand is very much the same as the 
wild game of Nyasaland, the same reedbuck and 
steinbuck, duiker, and so on, and it is the same fly or 
avery closely related fly. When we got to Nyasa- 
land, and I could not find nagana, which I thought 
must be in the wild animals there, as it was in the wild 
animals in the closely related fly belt in Zululand, I 
thought that as there was no nagana in Nyasaland, 
rhodesiense must in reality be nagana. That was the 
first argument. We then examined 7’. brucez and 
T. rhodesiense morphologically very closely, and found 
that they were absolutely the same morphologically. 
That was the second argument. The third argument 
was that we put the Zululand form, that is 7. bruce?, 
which we got straight from Zululand, through all the 
different animals we could, and compared them with 
animals infected by the local Nyasaland trypanosome, 
and we found that the symptoms in the animals and 
the length of the disease were identical. For instance, 
if a rabbit has nagana, it has very peculiar symptoms. 

1079. And that applies to rhodesiense also ?—Yes. 

1080. A rabbit inoculated with rhodesiense has the 
same peculiarities —Yes, the same symptoms. 

1081. So that your opinion of the identity of the 
two was based on something more than morphology ?— 
Yes—on the action on animals and the continuity of 
the fly belt. 

1082. One witness here made the suggestion that 
the different varieties or the different asserted varieties 
of trypanosomes present in the blood of wild animals 
were really stages or different forms of one and the 
same trypanosome. Does that view appeal to you ?—I 
do not think it is at all possible. 

1083. Have you, in the course of your work in 
Nyasaland, come across instances of one and the same 
animal being infected by two or more distinct 
trypanosomes at the same time?—I think we found 
an animal infected with four trypanosomes in one case. 

1084. (Dr. Chalmers Mitchell.) In the same fly, do 
you mean ? 

1085. (Str John Bradford.) Have you had instances 
of a fly being infected with more than one variety P— 
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We did not work with one fly asa rule. We have a 
cage with 100 or 200 flies in it, and from the cageful we 
would get several trypanosome diseases, but whether 
one fly gave two at the same time I do not know—I do 
not see why it should not. 

1086. I have been thinking of some results in 
Uganda. Perhaps you would rather not answer, but 
were there not instances in Uganda of certain flies 
containing more than one variety of trypanosome ? 
—I am speaking from memory. I cannot remember, 
but I am quite certain that it often occurs. 

1087. (Chatirman.) If one fly or any number of 
flies can have different trypanosomes, supposing a 
man is bitten by a fly that has the trypanosome of 
simix, pecorum, rhodesiense, or whatever you like 
(and we know that pecorwm and simix do not affect 
man at all), are they immediately destroyed in the 
blood or do they remain in the blood and not affect 
it? Assuming that the rhodesiense remains and the 
other two disappear are they killed at once? Do 
they live at all or are they killed by the blood the 
moment they are injected into it bythe fly? I want 
to know whether a typanosome that does not affect 
man has any existence at all in the blood or is it 
killed at once ?—I should think it is killed within a 
few hours. If one simiex was put into a man it 
would not divide, it would not multiply, it would 
not find the conditions for multiplication and there- 
fore it would be lost, and I think that after some 
hours it would probably degenerate and die. But 
when gambiense is put in it at once begins to divide 
into 2, 4, 8, 16, 32, and so on, so that in 3, 4, 5, or 6 
days you find a certain number in the blood; but 
the one simix would not reproduce its kind and it 
would be lost, and in my opinion it would die within 
a few hours, dissolve, and disappear. 

1088. (Sir John Bradford.) There is a question 
which I forgot to ask you. In Uganda you saw a 
great number of cases of sleeping sickness, did you 
not ?>—Yes, a great number. 

1089. Can you tell us whether any of them 
followed an acute course at all similar to what has 
been described in the case of Nyasaland ?—No, I never 
saw one that followed an acute course. 

1090. I mean an acute course as regards duration 
lasting only a few months. Was there not a case of 
an officer in the Royal Army Medical Corps who was 
attacked P—Yes. ; 

1091. Was not that case acute ?>—He came home 
and he died after three or four months, but it looked 
as if his death was rather anaccident. He had epileptic 
symptoms. 

1092. I am familiar with that case. I want to 
know whether there were any number of cases of that 
kind as far as you knew in Uganda at the time you 
were there ?—No. 

1093. You heard of no others P—No. 


‘ 

1094. (Chairman.) How long do they generally 
last ?—It is very difficult to tell because it is so difficult 
to tell how long the natives have been ill, but I put it 
down as an average of about two years. A Frenchman 
who examined a number of cases of Congo sleeping 
sickness, and re-examined them at the end of six years 
says that 17 per cent. of the natives were still alive. 

1095. How long did the epidemic last in Uganda ?— 
It began about 1898, and it was there in 1909. It 
lasted about 11 years. 

1096. (Sir John Bradford.) A European who was 
sent home from Uganda lived between three and four 
years ?—Yes, between three and four years. I gave some 
instances in my summary of evidence with regard to 
this. 

1097. (Dr. Balfour.) With regard to the various 
species of trypanosome taken up by the tsetse fly, 
I suppose it would only be the human species that 


would pass through the cycle to fit it for reintroduction — 


into the host again. The others would not pass through 
a similar cycle, wouldthey? They would die out in the 
fly, would they not; or if they passed through a cycle 
they would not pass into man again, would they ?—-It is 
only the 7. rhodesiense as it has been called. I call 
it the trypanosome causing disease in man in Nyasaland. 
It is rather a long term, but you do not fasten yourself 
down to any particular specific name if you say that. 
Then there are simix, pecorum, and capre. Take these 
four. They all pass through a cycle in the Glossina 
morsitans, and they are all capable at the end of so 
many days of reinfecting animals which are susceptible 
to the disease. 

1098. Might all the forms be injected into man P— 
The whole four must be injected into natives living in 
the fly country because the flies are heavily infected 
with all these four. 

1099. That is what I want to know. — One point 
that comes up is this: that if a fly was injecting two 
kinds of trypanosomes at the same time the presence of 
one of the trypanosomes might have an effect in 
making the other trypanosomes, which usually did not 
affect the animal, infect it to a certain extent. I think 
that has happened ; I cannot remember exactly where, 
but it is laid down in the papers. We thought we had 
a little evidence that if you infected an animal with 
two trypanosomes, to one of which the animal was 
susceptible, and to the other of which the animal was 
non-susceptible, the second trypanosome would, under 
the circumstances, take a certain hold and you would 
be able to find it in the blood afterwards—that is to 
say, find it in tke blood of un insusceptible animal, the 
animal having been made susceptible to the trypano- 
some by the presence and the action of another, the 
blood having changed to a certain extent. 

(Chairman.) We are very much obliged to you, Sir 
David. 


The witness withdrew. 


MINUTES OF EVIDENCE. 3 


tO 





FIFTH DAY. 





Friday, 31st October 1913. 





At the Privy Council Office, Whitehall, S.W. 





PRESENT : 


THe Rieut Hon. THE EARL OF DESART, P.C., K.C.B. (Chairman). 


Mr. #, E. AUSTEN. 

Dr. A. G. BAGSHAWE. 

Dr. ANDREW Batrour, C.M.G. 

Sir JoHn Rose BrRapForp, K.C.M.G. 

Mr. HE. NortH Buxton. 

Sir MacKENzIE CHALMERS, K.C.B,, C.S.I. 
Colonel Sir W. B. LeisHman, F.RB.S. 


| 
| 


Sir Epmunp G. Lover, Bart. 
Dr. C. J. Martin, F.R.S. 
Dr. P. CHatmMERS MitrcHety, F.R.S. 
Professor R. NewstEap, F.R.S. 
Mr. H. J. Reap, C.M.G. 
The Hon. L. Water RotuscuHitp, F.R.S. 
Sir STEWART STOCKMAN. 
Mr. A. C. C. Parkinson (Secretary). 
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1100. (Chatrman.) You have been acting as medical 
officer in Uganda, I understand ?—Yes. 

1101. Have you any experience outside Uganda ? 
Have you experience of morsitans as well as palpalis ? 
—No. 

1102. Then your evidence would be limited to 
Uganda and palpalis ?—And other species of tsetse 
not morsitans. 

1103. With regard to palpalis do you consider that 
palpalis is dependent for its food upon warm blooded 
mammals, or that it can find food and does feed as 
readily on reptiles, birds, and other things P—It 
certainly feeds readily on reptiles, but I have no 
experience of birds. 

1104. To put it quite roughly should you say it 
was as much or nearly as much dependent upon and 
addicted to reptile blood as the blood of mammals ?— 
I would say it depended on the food supply of the 
district which any particular tsetse-fly was taken from. 
If there was a large excess of reptiles on certain islands 
it would probably feed exclusively on reptiles, but if it 
got the opportunity it would probably take mammalian 
blood in preference to reptilian. 

1105. Isit right to say that the presence of palpalis 
would not depend on the presence of wild game and 
that it would equally be present if it had reptile or 
avian blood ?—Yes ; I should say so certainly. 

1106, We have been told that the wild mammal 
is a reservoir of trypanosomes which could be conveyed 
by the fly to man or domestic cattle. Could you from 
your own observation say whether reptiles would pro- 
vide a similar reservoir?—I have no experience to 
justify my saying they would. 

1107. Do you know one way or the other ?—No, 
nothing I have ever done would lead me to suggest 
that reptiles could act as a reservoir in nature. 

1108. Have you as regards mammals ?—Certainly, 

es. . 
1109. I put practically the same question about 
man as a reservoir ?—I say there is no question about 
his acting as a reservoir, but not such an efficient one as 
certain types of mammals. 

1110. I wanted to ask you just one or two questions 
about the epidemic in Uganda. Were you there at 
that time ?—No. 

1111. But you have heard a great deal about it, I 
have no doubt ’—Yes. 

1112. How did that epidemic, in your judgment, 
arise ¥ I understand the population prior to that 
epidemic had not suffered from sleeping sickness ?— 
As far as I know that is so. 

1113. What is your theory as to the cause of that 
epidemic ?—I think probably via infected porters. I 
have always understood that; that is to say, porters 
coming in from a district where sleeping sickness was 
endemic. — 


1114. If I follow you aright that means that the 
source of the epidemic was man ?—The conveyor of the 
epidemic was man, not necessarily the source. 

1115. The original souree—whence he got it—I was 
not going back to; but in Uganda, where the popula- 
tion had not got it before, the source was man—the 
immediate source I will call it if you like P—I think so. 

1116. That, if I understand aright, was met, and 
the epidemic was stayed by the removal of the popula- 
tion to a certain distance from water where palpalis 
would not go ?—Yes. 

1117. Within what period was there a diminution 
or cessation of epidemic conditions after removal of the 
population ?—Do you mean as regards new cases ? 

1118. Yes.—It so much depends on the skill of diag- 
nosing the new cases. [should say probably directly the 
natives were removed there was no case of re-infection. 
Among those natives no longer exposed to palpalis 
there is no possibility of any case of re-infection. 

1119. Is there still some sleeping sickness among 
that population ?—There is no population on the lake 
shore now. 

1120. But in the population that has been removed 
from the lake ?—There are, certainly, people with 
sleeping sickness. 

1121. But they may have been infected some time 
before >—Yes, there are cases: of new infection which 
one hears of now and again, but I think it is very often 
possible to prove that those people have been in con- 
tact with palpalis somewhere or other. 

1122. The reason of that would be, I suppose, that 
although there may be men who still, in the presence 
of fly, would be capable of being a source of infection, 
there is no fly where they live to convey it ?—No; I 
think the new cases have been near fly. 


1123. There must be a certain amount of traffic 
which brings, at any rate, individuals of the population 
into proximity with fly which are near the water ?— 
That would account for the new cases, to my mind. 

1124. Have you yourself considered the suggested 
experiment that wild mammals should be fenced off or 
rather driven out of a particular area with a view to 
testing whether this would get rid of the fly or make 
the fly non-infective ? Have you considered the possi- 
bility of an experiment of that character ?—Not in 
Uganda. 

1125. Have you considered it anywhere else ?— 
Yes, I have read about it. 

1126. You have considerable knowledge of 
habits of wild game ?—Yes, to a certain extent. 

1127. Do you think it is a practicable thing P— 
I think it would depend enormously on the district 
chosen, the natural limits to migration, and that sort of 
thing, and also on whether or not you can guarantee to 
exterminate every living animal in that area. 
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1128. You say you have no experience of the habits 
of morsitans >—That is so. 

1129. But as regards palpalis, if I understood the 
answers you gave me to my first questions, the absence 
of wild game would not at all involve the deprivation 
of palpalis of food on which they could live and thrive, 
or necessarily be followed by the absence of palpalis ; 
the palpalis could subsist and remain without the wild 
mammals ?—I think certainly on the lake shore, and I 
think elsewhere too. 

1130. The palpalis is always in the neighbourhood 
of water, is it not —Yes, but not necessarily with a big 
supply of reptiles such as it has on a big lake. 

1131. (Mr. Read.) Morsitans does occur in the 
northern part of the Protectorate ?—I believe I am 
right in saying they do in the Western Province. 

1132. I seem to have seen a recent dispatch from 
the Governor in which he refers to a great number of 
morsitans on the road from Masindi to Butiaba P— 
Unfortunately I have never been there, but I have been 
in a place where morsitans is supposed to occur. I 
gather from Dr. Hodges that the evidence on which 
morsitans was diagnosed was quite inadequate and 
I never saw it. I covered the same ground. I saw 
pallidipes in plenty but never morsitans. 


1133. Do you consider that any scheme of game — 


extermination is feasible in Uganda where so much 
elephant grass exists ?—No. 

1134. (Sir John Bradford.) You worked for two 
years as a member of the Royal Society's Commission 
on Sleeping Sickness in Uganda ?—Yes. 

1135. What part of the inquiry were you specially 
concerned with? — Chiefly the role played by the 
antelope in the spread of trypanosomiasis both human 
and of domestic animals. 

1136. You made a considerable number of observa- 





tions on the presence of trypanosomes in wild game, 


did you not ?—Yes. 

1137. Have you formed any conclusions as to what 
trypanosomes are commonly present in wild game P— 
Most commonly ? 

4138. Commonly ?—Yes, I have. 

1139. Would you tell the Committee P—I think the 
commonest trypanosome in wild game in Uganda is Try- 
panosoma uniforme, and then possibly vivam. Pecorum 
is also common in certain parts, and also on the lake 
shore a trypanosome which, as far as one can diagnose 
by laboratory methods, seems to be the human Trypano- 
soma gambiense. 

1140. In what wild game did you specially find 
gambiense ?—Only in situtunga antelope. 

1141. Was that strain obtained from the situtunga 
inoculated into antelopes at the laboratory ?—No, 
there did not seem to be any occasion to do so. 

1142. What strain was it that was in the ante- 
lopes ?—Sir David Bruce called it a human strain. 

1143. Do you know the history of that strain P—No, 
I do not; I think it came from sleeping sickness cases 
at a particular camp. 

1144. Do you know whether the strain was injected 
directly into antelope from a human being or whether 
it had passed through other laboratory animals first ? 
__T believe it was direct as far as I know, but the only 
information I have got is that it was an undoubted 
human strain of trypanosome put into the antelope in 
the first case. I believe it came straight from the 
blood of the patient. 

1145, Those antelopes were in the laboratory when 
you first arrived, were they not ?—Yes. 

1146. Are they still alive ?—They were alive when 
T left, and as far as I know they will be when I get 
back, most of them. 

1147. What period has elapsed now ?—It is, I 
think three years, if not more, since they were first 
infected. 

1148. Is the trypanosome still recoverable from 
blood of these animals (I am talking of when you were 
last in Uganda) ?—I last recovered it 22 months after 
the first infection, and since/then no exhaustive 
experiments have been done on them, but I am to do 
some when J get baek again. 


1149. And the antelope, I understand, remain in 
good health?—Yes, they were breeding quite fre- 
quently in captivity and in excellent health. 

1150. Have you yourself found the Trypanosoma 
gambiense in the blood of wild animals ?—Yes. 

1151. May I ask how you formed the opinion that 
you were dealing with Trypanosoma gambiense ?—For 
several reasons, one of which was that when this ante- 
lope trypanosome was exposed to laboratory-bred 
palpalis, in other words, when a monkey infected with 
this trypanosome was fed upon by clean laboratory- 
bred flies, the flies became infected, and after dissec- 
tion they showed the trypanosomes in the salivary 
glands and the gut exactly in the same way as 
we know Trypanosoma gambiense behaves in the 
fly. That I consider quite an important test. Then 
the sub-inoculations into rats and other small: labora- 
tory animals corresponded roughly with the presence 
of gambiense; and thirdly, the trypanosome was 
resistant to the action of human serum. 

1152. With the present methods available, do you 
think it possible to form a definite opinion as to 
whether the blood of a given wild animal contains 
Trypanosoma gambiense ?—I think matters have come | 
to such a pitch that the only final test of gambiense is 
definite knowledge as to whether or not a human being 
is susceptible to that particular trypanosome. 

1155. Have you any doubt in your own mind as 
regards your own work, for example, that the blood of | 
wild animals contains Trypanosoma gambiense ?—Not 
the slightest. 

1154. So that you do believe that you can identify 
a certain trypanosome to which the name gambiense 
has been given ?—I believe that this trypanosome I 
obtained from these antelopes on the islands of the 
lake is the same trypanosome that came from the 
natives and that caused the epidemic, but there is not 
the slightest doubt it has altered enormously during its 
sojourn in wild animals and its absence from natives. 

1155. That is not quite what I want to bring out. 
We have had some evidence that it is difficult, if not 
impossible, to distinguish the trypanosomes present in 
the blood of animals, and what I want to know is 
whether you think in the present state of knowledge of 
the subject it is possible to form an opinion as to 
whether the blood of an animal does or does not 
contain Trypanosoma gambiense; or, in other words, 
can you be certain that the given trypanosome you 
find in the blood of man is gambiense, and not some 
other trypanosome ?—Unless Iam allowed to do my 
own test, I do not think I can, because the gambiense 
was primarily obtained from the human blood, and 
therefore, to my mind, you cannot definitely state that 
any trypanosome is gambiense unless you see it in a 
human being. 

1156. Would. you go so far as to say that the 
trypanosome you found in the blood of an animal was 
a trypanosome pathogenic to man P—As far as one can 
be certain, I should say it would be pathogenic. 

1157. For the practical purpose of controlling the 
disease, would you think that our knowledge at the 
present time is sufficient to justify measures being 
taken on that hypothesis ?—Certainly. 

1158. Leaving gambiense for a moment, have you 
any experience as regards your own work of the 
trypanosome which is called Trypanosoma rhodesiense ? 
—I have found trypanosomes in game which, again on 
laboratory methods of diagnosis, seemed to me to 
correspond with Trypanosoma rhodesiense to such an 
extent that Dr, Kinghorn, who saw my experiments 
before they were published, said that had he met that 
trypanosome he would have called it Trypanosoma 
rhodesiense. 

1159. So that in the course of your work in Uganda 
you have found in game a trypanosome which corre- 
sponds with the description of Trypanosoma rhodesiense ? 
—The particular trypanosome was sent to me by 
Mr. Montgomery from Hast Africa. 

1160. You have not found it in Uganda P—I have 
found some trypanosomes which, as far as I can see, 
are extremely closely allied with rhodesiense, if not 
identical with it, from game in Uganda. 
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1161. Do you draw a sharp line of differentiation 
' between rhodesiense and gambiense ?—I think one can 
distinguish between types, but I think it is quite 
‘possible that certain trypanosomes would be just about 
midway between the two. The two extremes are quite 
definite, but I do not think it at all necessary to exclude 
the possibility of intermediate types being found. 

1162. You mean on morphological grounds ?—I 
mean the great distinction is the morphological one. 

1163. Leaving that part of the subject, you have 
had some experience of pecorwm, have you not ?-—Yes. 

1164. De you look upon that as a perfectly separate 
form of trypanosome ?—From gambiense, yes, certainly. 

1165. You look on it as a perfectly distinct species ? 
—Yes, from either rhodesiense or gambiense. 

1166. Would you base that simply on differences in 
morphology or other differences >—Chiefly differences 
in morphology, but they are very constant. They 
behave differently in the fly. 

1167. Then have you found in the course of your 
inquiry that game may be infected with more than one 
trypanosome P—Yes. 

1168. You are quite satisfied that the different 
appearances are not different stages in the life history 
of one and the same ?—Quite certain on that point. 

1169. You are perfectly satisfied they are different 
trypanosomes ?—Yes. 

1170. Could you give us an instance ’—Of finding 
two trypanosomes ? 

1171. I only want you to mention the trypano- 
somes P—You can find an animal infected, say, with 
Trypanosoma vivax and Trypanosoma pecorwm, and 
you can separate them by sub-inoculations and exclude 
one perfectly easily by choosing the proper animal to 
sub-inoculate the blood into. 

1172. So you are satisfied that there is a consider- 
able number of trypanosomes ?—Not a considerable 
number, but a few species fast. 

1173. Could you give them to us ?—I think vivax 
is a fairly fast species, and I think wniforme is, and 
I think pecorum is. Pecorwm and nanwm are allied 
closely. I think the so-called brucei group are at 
present very unstable. 

1174. What would they include? — They would 
include gambiense, rhodesiense, brucei, equiperdum, 
equinum, and pecaudi. 

1175. Have you had any experience of sleeping 
sickness in man ?—No. 

1176. Were you not in medical attendance at any 
of the sleeping sickness camps P—No. 

1177. (Dr. Bagshawe.) You were saying just now 
that Trypanosoma gambiense, or, a trypanosome you 
could not distinguish from it, was found in the 
situtunga. Was that on the mainland or on an island ? 
—On an island. ; 

1178. Have you examined those antelope caught 
on the mainland as well?—Yes, I have examined 
them. On that particular island I shot four, and 
injected the blood of two into one monkey, and the 
blood of the other two into another monkey, and 
both monkeys became infected, and certainly they 
were all four infected with the trypanosome. On the 
mainland, I think, I examined about nine or ten of 
that particular species, and I found uniforme and 
vivax, but never any Trypanosoma gambiense in the 
mainland buck. 

1179. Supposing it was considered advisable to 
exterminate this particular species of antelope, do 
you think it would be possible ?—It would be extra- 
ordinarily difficult. You mean situtunga alone ? 

1180. Yes.—On the mainland or the islands ? 

1181. We ‘had better say first on the maimland ?— 
T think it would be extremely difficult to exterminate 
them on the mainland. 

1182. Do you think it would be possible on the 
islands ?—No; I do not think it would. It would 
mean the introduction of an enormous number of 
natives into an infected area, anyhow, and even then 
you would not get them all. 

1183. With regard to the infectivity of Glossina 
palpalis caught on the lake shore you have made a 
good many observations, and previous observations, 


I think, were made by other Commissioners of the 
Royal Society ?—Yes. 

1184. From your observations and those of the 
Sleeping Sickness Commission, do you think the 
infectivity of the lake shore flies with Trypanosoma 
gambiense is keeping about the same, or is it diminish- 
ing ?—I think it is just about the same; it is very 
little less, and certainly not markedly less, not more 
than would be accounted for by the removal of the 
enormous number of infected natives. 

1185. How long have observations been carried out 
on that point—for how many years ?—I think it is 
between four and five years since the natives were 
finally removed from the island and coastline to the 
mainland. 

1186. You do not think it is more than that, that 
observations have been made on the infectivity P—Not 
since the natives were finally removed. Observations 
were certainly made some years before the removal of 
the natives. 

1187. Butit is only about four years since they have 
been removed ?—That is all. 

1188. During that period the infectivity has kept 
about the same?—I do not think it is materially 
altered; it is a little less but certainly it has not 
disappeared. The figures I obtained were obtained also 
by Sir David Bruce. I have never reached his maximum 
figures, but on the other hand we exceeded his minimum, 
I believe. 

1189. To go to another point, you. made some 
experiments on the prophylactic properties of a certain 
drug arseno-phenyl-glycin in the blood of a monkey 
against the bite of infected palpalis, did you not? 
Yes. 

1190. You found that if infected palpalis were fed 
on monkeys which had been previously treated with 
this drug, there was some disinfection in the flies P— 
Yes, but they had to feed on the monkey a very short 
time after the monkey had received its dose of arsenic, 
otherwise there was no effect at all, and the dose of 
arsenic was relatively a very large one from the human 
point of view. 

1191. Did you find that when flies known to be 
infective were fed on monkeys which had _ been 
previously treated with this drug, the monkeys were 
protected from infection ?—Yes, to a certain extent 
dependent on the time which elapsed between feeding 
and inoculation with the drug. 

1192. Do you think anything of the kind could be 
applied to man? Do you think man could be pro- 
tected in some such way ?—Certainly only for a very 
short time, and the question is whether he would stand 
a proportional dose. 

1193. For how many days did protection last ?—I 
think about 10 to 14 days, if I remember rightly, not 
longer. 

1194. Do you think it would be possible to obtain a 
similar result with a less dangerous drug ?—I want to 
try some other drugs with that end in view; I think it 
might very conceivably be done because the effect 
with fly infection is very much more marked than it 
is if you infect by means of a syringe; the immu- 
nity is much longer in the case of fly infection than 
it is in the case of infection by a syringe. 

1195. So that you think there is some prospect of 
successful work in that direction ?—Yes, given a less 
violent sort of drug, I think it is quite possible you 
may, anyhow for a period of say two weeks, discover 
some means by which you could confer immunity on a 
person passing through an area where trypanosomiasis 
exists. 

1196. (Mr. Bueton.) I understand that in the blood 
of the situtunga, which you shot yourself on an island, 
you found gambiense ?—Yes. 

1197. So at least you thought you proved that 
they were a reservoir of gambiense because you used 
their blood to infect antelopes ?—To inject the small 
laboratory animals to be exact. 

1198. As to those you shot on the mainland the 
effect was not the same ?—To my mind that was only 
due to the fact that the antelope on the mainland are 
far less frequently bitten by the fly than the antelope 
on the islands are. 
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1199. That is what I wanted to arrive at; that is 
the reason for differentiation you think ?—I think that 
is the only conceivable reason ; it is a fact one observes 
that the places where the situtunga occur on the 
mainland are not necessarily places where there are a 
lot of tsetse. 

1200. Is the situtunga the only antelope on the 
islands P—Yes. 

1201. Supposing there were a practical experiment, 
I want to ask you this practical question: Do you think 
you could exterminate the situtunga on an island ?—I 
think you could on one island certainly. 

1202. It is a very small animal, is it not >—No. 
It is very easily killed by the natives; it is much more 
easily hunted than most antelope from the native point 
of view. 

1203. Are they rather a secretive animal ?—Yes. 

1204. And live in rather dense growth ?—On the 
particular island I am speaking of there is very little 
cover for them; the trouble would be in the big 
swamps. I think they could be exterminated from 
one particular island but you could not guarantee that 
they would not swim over from a neighbouring island 
to it after you had finished exterminating. 

1205. Dealing with the epidemic in Uganda you 
said it was introduced by porters, that the conveyor 
was man: Did you mean to say by that that man was 
the reservoir 2—I think an infected native started the 
epidemic. 

1206. Infected in his blood ?—Yes, he walked over 
to the lake shore with trypanosomes in his blood pre- 
sumably. 

1207. And infected the flies there ?—Yes, the flies 
bit him. ! 

1208. That is the origin, in your opinion ?—Yes. 

1209. Then he must have been a_ reservoir ?— 
Yes. 

1210. (Dr. Balfowr.) Have you ever done cultiva- 
tion experiments in vitro, that is to say, in the test tube 
with animal blood in Uganda ?—No. 

1211. Do you think any useful information could 
be obtained by such experiments P—Do you mean as 
regards diagnosis ? 

1212. Yes, finding out reservoirs which might not 
otherwise be detected ?—No; I think if you made 
cultivations from the blood of an animal and found 
organisms in your culture you would be ina difficult 
position to say what the organism was. 

1213. You mean trypanosomes? —- Yes, because 
there are trypanosomes like 7’. vgens in buck, which pre- 
sumably will grow very readily on culture media, and 
may give forms quite like the pathogenic trypanosomes. 

1214. That is in cultural forms ?—Yes, and they 
are of absolutely no significance ; in other words, the 
less pathogenic trypanosomes will grow more readily 
than the pathogenic. To a certain extent I have no 
doubt you could distinguish between them, but I do 
not think you would be able to distinguish between 
the pathogenic trypanosomes in culture if you cannot 
distinguish them in the blood itself. 

1215. And you do not think it would give you any 
other useful information ?—It would only give you 
useful information as regards the number of animals 
infected with some sort of trypanosome; I do not 
think it would help you very much towards the 
diagnosis of the species of trypanosome they were 
infected with. 

1216. Then you do not think this method should 
form an essential part of the investigation ’—I think 
wherever possible it should be done. 

1217. In some places it is not possible ?—In some 
places it is very difficult ; in fact, we could not do it 
with the number of people we had and the staff at our 
disposal. We tried on one occasion and failed, 

1218. Have you ever found or heard of any fun- 
goid disease in tsetse-flies like that which affects the 
domestic house fly ?—No; in my small experience 
from that point of view, the only time I have ever seen 
the tsetse-fly worried by anything is when it sometimes 
has a little arthropod creature growing on its thorax ; 

a little red thing which does not worry it very much. 





1219. But nothing in the nature of a fungus )—No, 
they very often contain yeasts in their gut, but as far 
as one can see the fly is perfectly healthy. 

1220. (Professor Newstead.) I should like to ask 
whether you think that Glossina palpalis would re- 
produce its species at the same rate on the blood of 
lizards as on the warm-blooded animals ?—I am afraid 
J have no experience on that point. 

1221. You have not made any laboratory experi- 
ments ?—No; but other people have. 

1222. (Mr. Austen.) Have you studied the breeding 
of Glossina palpalis on Lake Victoria in a state of 
nature ?—I have frequently been on the breeding- 
grounds, but I cannot say I have particularly studied 
the conditions; I know where they breed, and I have 
seen the places where they breed in that particular 
district. 

1223. Would you kindly tell the Committee where 
they breed in that district —Far and away the finest 
breeding-ground I know of is on Damba Island, one 
particular piece of shore ; thesecond one is on Sesse, 
and the third one is the place where Sir David Bruce 
got most of the flies for the laboratory, but nowadays 
you can find very few pupe there. 

1224. Have these localities any special character- 
istics Sand is present on two of them, and there are 
certain characteristics of undergrowth that are common 
to all of them; but the main thing which strikes one 
is that it is undergrowth—bush—which terminates 
very abruptly on shingle of fairly fine quality which 
runs about 20 yards down to the lake shore. You see 
a line of forest fronted bya strip of more or less sandy, 
shingly beach. 

1225. Are the pupe, then, in the shingly beach ?— 
Just inside the undergrowth. 

1226. Not out in the open ?—As far as I know, no. 

1227. Do you ever find them associated with dead 
logs or anything of that sort >—Frequently ; the place 
where the natives go for them and where you find most 
pup on these particular beaches of Sesse is an old, 
fallen-down tree. 

1228. So that one would be likely to find more 
pupee in a place where there was such an old tree or a 
piece of drift-wood than in a place where there was no 
cover of the kind ?—It certainly seems so. 

1229. Can you suggest anything which possibly 
attracts the parent flies to a particular spot in order to 
deposit their larve there ?—Presumably, they know the 
conditions they like. There must be something about 
these places which attracts them, because they are not 
found, as far as I know, in many places which, from 
my point of view, look just as good. I do not know 
what it is. . 

1230. You would say there is something ?—I think 
there must be, because there are places where you think 
you ought to find pup, and you take quite a time to 
look for them and do not find anything—sand and 
various things which look as if everything was all right, 
and you find nothing. 

1231. So that if we could discover what this factor 
is in the breeding of Glossina palpalis it would be a 
useful piece of knowledge or might be an important 
thing ?—It might be. 

1232. Have you come across any evidence of 
migration of the fly from the islands to the mainland ? 
—That is not my department. 

1233. I know that, but have you, as a matter of fact, 
observed anything of the kind ?—I have, by taking 
them over myself in a canoe; that is all. 

1234. You have not observed them passing naturally 
from the islands >—No. 

1235. You are aware, I suppose, of the method 
which has been tried on Principe Island for the trapping 
of Glossina palpalis ?—Yes. 

1236. The black cloth and birdliime method ? — 
Yes. 

1237. Do you think you could utilise that on the shore 
of Lake Victoria ?—No, because we have had anything 
from 2,000 to 5,000 pupz a month for four years from 
this particular strip of shore which is about a quarter 
of a mile long; andthe flies have not altered in their 
numbers in the slightest degree as far as one can see. 
In addition to that, the natives have been catching the 
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flies themselves and destroying the pupe. 
supply runs up to 5,000 a month apart from Dr. Car- 
penter’s experiments on the same piece of beach. It 
has made not the slightest difference to the number of 
the flies. 

1238. Has an experiment with the black cloth method 
actually been tried there ?—I do not think it has ever 
been tried on Damba. I do not think it has ever been 
tried on a serious scale in Uganda. The tly on Damba 
is in appalling numbers, and we have had this informa- 
tion about the pup to act upon. As to the first fly 
beach from which the pupx used to come, something 
has happened there which has determined an enormous 
diminution in the number of the fly. The only thing I 
notice is that the lake has sunk and that the stuff 
where they used to deposit their pupz is now a little 
further off the lake than before. Whether that has 
done it or not I do not know. 

1239. It is something you think other than the 
collecting of the pupe?—The collection has gone on 
and the boys themselves say they have caught all the 
fly, but they cannot catch all the fly on Damba. It 
is possible that the numbers were never anything 
like what they were on Damba. They were never so 
numerous on this other beach as on the Damba beach. 
Nevertheless, the boys say they caught all the fly on 
the first’ beach and the fact is that very few are left 
now, and it is hard to find pupe. 

1240. What is the exact position of the area where 
the fly has diminished ?—It is on Buku Bay on the 
eastern side on the mainland. I know exactly where 
it is. f 

1241. You could point to the particular place on 
a map ?—Yes. 

1242. In reply to another member of the Committee 
you stated that one means on which you would rely in 
your diagnosis of what you consider to be Trypanosoma 
gambiense in the game would-be its behaviour in the 
fly after feeding on an infected animal ?—I think that 
is far and away the most important means of diagnosing 
that we have as regards trypanosome species now- 
adays; I think it is the only natural test because in 
nature if the trypanosome could not survive in the fly 
it would never get any further—it would die with its 
host. 

1243, Am I not right in thinking that Trypanosoma 
brucei if ingested by Glossina palpulis behaves much in 
the same way as Trypanosoma gambiense does ?—I 
believe it does exactly. 

1244. How then would you distinguish by that 
method between them ?—I do not think you could, but 
you can distinguish between the trypanosome called 
pecaudi which settles in the proboscis of the fly and 
does not settle in the salivary glands and gambiense ; 
in other words I think the trypanosomes which behave 
in the same way in the fly are probably suspiciously 
nearly allied and one would hesitate to call them 
different species on other grounds. I should apply 
that fly test as the final test between two species, which 
have been pronounced to be identical on other tests. 

1245. I thought you told me just now that both 
Trypanosoma brucei and Trypanosoma gambiense in 
Glossina palpalis behaved in the same way ?—Yes. 

1246. You could not apply it as a final test in that 
case ?—1 think you could; it would make you very 
suspicious about the significance of their differences ; 
it would make me very suspicious about introducing a 
trypanosome, which behaved like gambiense in the fly, 
into a human body because other people said it was 
not pathogenic to man. 

1247. Would it enable you to say definitely that 
that trypanosome was Trypanosoma gambiense and not 
Trypanosoma brucez >—No, not that test. 

1248. Therefore so far as that test goes a trypano- 
some ina wild animal which appeared to be T'rypano- 
soma gambiense might, in fact, be Trypanosoma bruced ? 
—Yes. 


1249, You are familiar of course with Dr. Taute’s 


well-known experiment recently on himself ?—Yes. 

1250. I think you said in reply to a previous mem- 
ber of the Committee that you regard the argwmentum 
ad hominem as the final argument ¥—Yes.  ~ 


My own 


1251. May I take it that to that extent you agree 
with Dr..Taute’s conclusion when he says (I am trans- 
lating from his statement): ‘ The trypanosomes in 
* naturally infected game and in domestic animals 
can be regarded with certainty as the causative 
agents of sleeping sickness in man only when they 
are proved to be pathogenic to man.” Would you 
accept that ?—No, I have got to stipulate what sort of 
man he is using. 

1252. How do you mean ?—If he had used a native 
from an area from which he derived the trypanosomes, 
the experiment would have had very little scientific 
value, and even as the experiment stands no reliable 
deductions can be drawn from a single inoculation. 

1253. Reading “white men” for “man” you would 
accept that statement ?—I think I should have to. 

1254. With regard to what you said in reply to 
Dr. Bagshawe as to the infectivity of Glossina palpalis 
not having markedly diminished on the lake shore since 
the removal of the population, can you tell the Com- 
mittee anything about the infectivity of your captive 
antelopes? Has that remained-the same? Have you 
any information on the point ?—I think the frequency 


te 


ve 


oe 


‘with which one gets evidence of their being infective is 


decreasing ; it is more difficult to prove it from the 
laboratory point of view, but the fact remains that most 
of the evidence I get now as regards their infectivity is 
obtained by feeding laboratory-bred flies on those 
antelope; in other words the flies seem able to pick up 
the infection from the antelope as quickly as anything 
else ; that is to say, the trypanosome in those antelopes 
is particularly favourably situated for perpetuation by 
the fly. 

1255. Is it more difficult now to infect fly from those 
captive antelopes than it was ?—Yes, it is. 

1256. Does that point to anything do you think ?— 
I think for that fact alone to be of any value one would 
have to do very many more experiments than have been 
done and that the flies would have to be fed for a certain 
definite period—a daily batch of flies being fed on this 
antelope for a definite period—and if you found that all 
those flies were more difficult to infect than they were 
in the old days you could say that something has 
happened in that antelope to make it less infective. 
You might if you fed them at long intervals possibly 
strike a more or less negative period in the antelope 
and get a false impression; in other words the positive 
evidence is what I am after at present to see whether 
they are infective still. 

1257. May I take it that you consider at present 
there is not sufficient evidence on which to found a 
conclusion that infectivity in your antelopes is diminish- 
ing ?—No, I do not think there is; I think it is 
diminishing, but I see no prospect of being able to say 
it has died out. 

1258. But you think it is diminishing ?—I think it 
is. In myown mindI do not see why it should die out, 
that is a biological point of view. 

1259. (Sir Stewart Stockman.) There are several 
considerable herds of native cattle, are there not, in 
Uganda ?—Yes. 

1260. Have you made any examination of their 
blood ?—No. 

1261. I would just like to ask one other question on 
this diminution of virulence in the antelope. You say 
you think it has diminished to a certain extent ?—Not 
the virulence but the infectivity. 

1262. I beg your pardon; that observation is made 
on the antelope in captivity ?>— Yes, on various antelopes 
in captivity. 

1263. Do you think it would be the same if they 
were running in nature ?—I think so. 

1264. (Dr. Martin.) You acceded to Dr. Taute’s 
conclusion that the only way of deciding that a 
trypanosome found in a wild animal was pathogenic to 
man was to try ?—Yes. 

1265. But would you accept the converse, that if 
in one instance a trypanosome found in a wild animal 
did not infect a man therefore that trypanosome could 
notinfeet men ?—Certainly not, because the contrary has 
been proved; Dr. Kleine and I myself have on occasion 
injected virulent blood into an animal which is suseep- 
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tible to a trypanosome which I knew to be in the 
syringe, and the animal has not become infected. 

1266. In distinguishing between brucei and 
gambiense you replied to Mr. Austen that you con- 
sidered the final test was the behaviour of the 
trypanosome in the fly: you do not mean to say that 
you would have any difficulty in distinguishing between 
brucei and gambiense, given all the methods which are 
available, do you? — The only method I know of 
distinguishing between brucei and gambiense is the 
behaviour against human serum, otherwise I think it 
extremely difficult to distinguish between them. 

1267. You would not place much reliance on the 
varying pathogenicity for different animals and on the 
type of disease which followed infection of the one or the 
other ?—Not if one was dealing with strains of the 
trypanosomes which had been kept up in laboratories 
for a long time. 

1268. (Mr. Rothschild.) You said in answer to the 
Chairman that you thought the fly might possibly 
survive the destruction or driving off of the big 
game by feeding on reptiles, but do you not think 
it is highly probable that if the big game is destroyed 
or driven away, not only will the fly feed on the smaller 
mammals but that it will also infect those ?—I think the 
small mammals have to be reckoned with just as much 
as the larger mammals and that is the difficulty of the 
experiment which has been suggested. 

1269. That is what I thought and what I wanted 
to bring out. I have been told that in experiments 
elsewhere baboons are specially sensitive to various 
human diseases; would it not be extremely probable 
that the fly would feed on the baboons and might even 
cause a serious epidemic to be carried by them ?—You 
have got to exterminate your baboons with the rest of 
your animals. 

1270. And mice, rats, foxes, and all small mam- 
mals ?—Yes, I think the fly would probably feed, and 
do probably feed on anything with blood in its veins, 
but the frequency with which it would get the oppor- 
tunity to feed on the small mammals would probably 
be very small. 

1271. Do you mean by that, that the small mam- 
mals are more or less nocturnal ?—Partly. 

1272. But has it not been proved by the expedi- 
tion of Mr. Willoughby Lowndes that. they were 
equally harassed at night by the tsetse-fly as in the 
daytime ?—It depends on the species of tsetse. 

1273. These tsetse-flies were submitted to Mr, 
Austen, and he knew what species they were.—I do 
not think palpals will ever worry you at night. 

1274. Although at the present moment the chance 
of the flies getting at smaller animals, such as mice 
and rats, is rather problematical, might it not be that 
owing to the difficulty of rapidly driving off the big 
game their habits would alter somewhat, and they 
might hunt out these smaller animals ?—If they have 
sufficient intelligence, yes; I think they would have to 
take every opportunity of feeding what they could, 
but I do not know what effect it would have on the 
flies. 

1275. I merely want to get at the fact that the 
smaller mammals having warm blood as opposed to 
the reptiles, they would more willingly search out the 
small mammal than go straight from the bigger 
mammals to the reptiles >—That I do not know. 

1276. (Sir Mackenzie Chalmers.) How long have 
you been working at sleeping sickness in Africa ?— 
About three years. 

1277. How long have you held your present 
appointment as medical officer >—The same time. 

1278. I thought you went out there originally for 
the Royal Society ?—I went straight to the Royal 
Society’s laboratory, and have been there ever since. 

1279. Is your work purely research work or is it 
administrative work ?—Purely research work. 

i280. When you go out again your work will be 
purely vesearch —Yes, for this next tour, anyhow. 

1281. Do you know what administrative measures 
have been taken recently? Does that come within 
your knowledge ?—I happen to know in a certain part 
of the Western Province of Uganda what has been 
done. 


1282. What is that ?’—Simply moving the natives 
from the fly districts. 

1283. That has proved successful ?—Yes, in this 
particular part of the world there are very few natives, 
and the fly country is a very unprofitable sort of 
country, and it is singularly easy to move the natives 
from the flies. 

1284. When you move the natives do you segregate 
the sick inany way ?-—They are segregated temporarily, 
to a certain extent. 

1285. You do not think there is any danger of 
infection as long as you keep flies away from the sick ? 
—I think not. 

1286. I do not quite know what your opinion is 
about this suggested experiment of clearing an area: 
Do you think it is a possible one ?—I do not think 
it possible in Uganda, but I do not see why it should 
not be possible, provided you can do what you say you 
can do about clearing the area of everything. You 
have to move leopards, elephants, hyenas, and every 
conceivable form of animal in order to make the 
experiment valuable. 

1287. Is the trypanosome ever found in carnivora ? 
—TI have found pecorwm in the hyena. 

1288. But not gambiense?—I do not see why it 
should not be found ; it is only a matter of luck. 

1289. Do you regard the situtunga as the main 
reservoir in Uganda ?—No, only the islands, because it 
happens to be the only antelope; as far as I can see 
there is no reason to suspect one particular species 
over another. 

1290. But the antelope generally you regard as the 
main reservoir at present ?—And buffalo, as far as 


‘one knows. I have not had the opportunity of shooting 


enough elephants, but I do not see why they could not 
do it too; in fact, any of the big game. 

1291. You do not regard any class of big game as 
more guilty than the rest ?—No, I do not think so— 
possibly the antelope. 

1292. You think it must be asweeping experiment, 
as far as you can, getting out all the mammals P— 
Yes. 

1293. You told us there were a good many other 
tsetse-flies in Uganda ?—There are a lot of pallidipes 
and fusca. 

1294, Are any of these disease-bearing ?—I found 
trypanosomes in several pallidipes and in several fusca, 
but I was not able to decide what they were. 

1295. Whether they were pathogeni¢ or not ?—No, 
but one is perfectly certain that the pallidipes or the 
fusea, one or the other, or both, must be carrying 
trypanosomes, because they infected the game which I 
found infected. There were very few palpalis about. 

1296. So that a crusade against palpalis itself 
itself would not be of much use P—No. 

1297, And there must be a crusade against all 
Glossinex, if there is such a word P—Yes. 

1298. Do you know whether any of the other biting 
flies are possible carriers ’—I think it possible in 
connection with a large herd of game. 

1299. You told us about the breeding places of 


- palpalis; is it known at all how far off their breeding 


places you find the palpalis—how far they migrate P— 
It is known, but I do not know it; that is not my 
province. I do not know about it myself. Dr. Car- 
penter knows—lI do not. 

1300. In reptiles, I think I understood you to 
say, you never found trypanosomes of a pathogenic 
character ?—No. 

1301. As regards antelopes which are inoculated, I 
suppose before inoculation you tested them to find 
whether there were not already trypanosomes in their 
blood ?—That was Sir David Bruce’s work; he inocu- 
lated them. 

1302. I imagine as an ordinary precaution he would 
discover that P—Presumably—yes, I know he did. 

1303. As regards the resistance which you told us 
about in laboratory experiments, the trypanosome 
suffers a good deal from human blood or serum, does 
it not ?—It depends on the species; the gambiense does 
not suffer at all, so far as I know, but the rhodes/ense 
does in vitro. 


MINUTES OF EVIDENCE. 


49 


TT a I TS EE ELE EE 


31 October 1913. ] 





Mr. H. L. DuxKE, M.B., B.c., D.t.m. & H, (CAMB.). 


[ Continued. 





1304. Do you draw any distinction between the 
resistance in a man, who is an inhabitant of the district, 
and one who isa stranger to the district ? —I think I do. 
I do not know that I have any reason for doing so. 

1305. You have not tried laboratory experiments to 
see whether the-blood of an inhabitant is more fatal to 
the trypanosome than the blood of a stranger ?—No, I 
have not done that at all. 

1306. But from your general observations, do you 
think there is any difference between people who have 
been born and bred in a district, and strangers coming 
into it PI only think there is; [ have no reason for 
saying so. 

1307. It seems probable, you think ?—Yes, that is 
with regard to the trypanosomes which belong to the 
country in which the natives live, not trypanosomes 
introduced from another country to which they have 
never been. 

1308. And, of course, resistance varies with different 
individuals and different states of health of that 
particular individual ?—I should say so, certainly. 

1309. That would be, at any rate, in accord with 
general experience in connection with other infectious 
diseases >—Yes. On the other hand I think certain 
trypanosomes would get into anybody you put them 
into whether they were healthy or not. 

1310. You think Dr. Taute was rather lucky in 
the particular trypanosome he injected into himself ? 
—Particularly lucky. 

1311. You would not care to repeat the experi- 
ment ?—Certainly not. 


1312. (Str William Leishman.) Have you observed — 


the effects of feeding flies on reptiles in the laboratory ? 
—On the longevity of the fly, do you mean ? 

1313. Do they feed readily on reptiles in captivity ? 
—Very readily indeed. On one occasion I put a toad 
into a cage with six flies and he was annoyed by their 
_ buzzing round him. He exuded a lot of stuff on his 
back and the six flies got stuck on this stuff; then 
the toad went to sleep. ‘The stuff dried and the flies 
began to clean their legs and then proceeded to feed 
on the toad, and they fed very readily. 

1314. Any other besides ?— Lizards and water 
lizards. I know from observation that in nature they 
feed very readily on lizards, but they would not do so 
in captivity. 

1815. Did you observe the effect on these flies of 
feeding on lizard blood, first of all with regard to the 
digestion of the blood in the flies you tested as com- 
pared with mammalian blood ?—No, I cannot say I 
did. I did an experiment dealing with newly hatched 
flies in the laboratory to see whether the blood which 
the fly imbibed, either reptile, mammalian, or human, 
might not add to the longevity of the fly and I did not 
find any difference at all. Provided the fly fed, 
apparently the blood was enough no matter what it 
was. 

1316. Did the reptilian blood seem to have any 
influence on gestation ?—That I did not try. 

1317. Do you think itis the case that the tempera- 
ture of reptiles increases when they are exposed: to 
the sun ?—One knows that externally it does. 

1318. Have you any other evidence as to the tem- 
perature of the blood ?—No, I have not. 

1319. But you think it is known?—TI have never 
heard any opinion on that point. 

1320. You mentioned that you had come across 
pallidipes and fusca, as wellas palpalis; did you get 
any information as to their breeding places?—No. I 
did not find any pupe and I did not look for them, 
but Dr. van Someren found the breeding places of 
both of them in the district. 

1321. Do you happen to know what class of breed- 
ing place it was? Did it resemble that of palpalis >— 
I really do not know. . 

1522. Are pallidipes and fusea common in the areas 
where you find them ?—Pallidipes are very common 
and fusca are common in the forests of their districts, 
but nothing like so common as pallidipes. 


1323. As regards their feeding habits, are these 
two flies nocturnal feeders?—Fusca is to a certain 
extent, I do not know anything about paicédipes 
feeding at night. 


1324. I suppose you have had the same experience 
as most people in finding a disparity in the sexes, that 
is to say, you find more males ?—I am afraid I did not 
notice that. 


1325. You know that is the case?—Yes. 


1326, Have you any views on the causation of that 
—any explanation ?—I have never thought about it. 


1327. Do fusca and pallidipes, as far as you know, 
cause cattle disease-—trypanosomiasis of stock ?—I 
think they must in this particular district, the 
Western Province, for instance, I think it is extremely 
probable that pallidipes will carry the cattle trypan- 
osome. I found relatively a large number of wild 
pallidipes infected with trypanosomes, and it was 
very much the predominant tsetse in that district. 

1328. I would like to know about the number of 
trypanosomes you found in the blood of antelope, not 
your experimental ones, but antelope naturally infected. 
Are they numerous ?—Uniforme is usually relatively 
numerous, but vivax not very often. 

1329. In a thin blood film ?—I usually examined 
fresh blood films. 


1330. How long do you usually take to find them ? 
—Very often the first found was wniforne, but of the 
others [ sometimes found one between two slides; I 
looked over two slides and found two trypanosomes, or 
one per slide, when I had missed them in the fresh 
preparation. 

1351. If, say half a dozen tsetses bit an infected 
antelope, would you say that every one of them was 
likely to become infected ?—I think it is very probable, 
because one never examines anything like the quantity 
of blood a fly would take up. 

1332. Have you ever observed the nature of the 
species of bacteria in the intestinal contents of the 
tsetses ?—Only just from continually seeing them; 
one sees the long bacteria and the coccus which 
appear to be the same organism, not necessarily so; 
they are present in characteristically different parts 
of the gut, the fore and the hind gut respectively, 
as a rule. 

1333. Have you ever thought of where these came 
from ?—Yes. I once thought they might have some- 
thing to do with the trypanosomes for one thing. We, 
have had various talks about them but we have never 
found out anything about them. 

1334. You have not investigated it ?—No. 

1355. Have you any evidence of the flies feeding on 
vegetable Juices ?—I have not. ; 

1336. Or of drinking water in captivity >—No, I 
have never seen them do that; I have tried them, but 
never got them ts do it. 

1337. (Sir Mackenzie Chalmers.) In your laboratory 
are you working away also at remedies in any way ?— 
Only the prophylactic question. I have only tried one 
drug so far. 

1338. That is part of your work ?—Yes. 

1339. That is going 6n in the laboratory ?—Yes, I 
have done one set of experiments, and I am going to 
try others. 

1340. How many people have you in your labora- 
tory ?—Miss Robertson was the only one; she wag 
doing her own work. 

1841. Is your laboratory sufficiently supplied p— 
The only thing is that the incubator will not work - 
otherwise it is wonderful considering where it is. 

1342. (Chairman.) Just one question following up 
the questions of Mr. Rothschild. Have you experi- 
mented at all on small mammals in the laboratory P= 
Edible rats are the only wild ones. 

1343. Do they survive? Are they apparently 
either immune or tolerant, or do they die as a rule 2 
The ones I have used die very quickly. 


The witness withdrew. 
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1344. (Chairman.) You are a medical officer in 
Uganda ?—Yes. ‘ 

1345. How long have: you been working there ?—I 
went out in June 1910. 

1346. On what particular work have you been 
principally engaged ?—Entirely entomological work. 

1347. And entirely in Uganda P—Yes. 

1348. Your work, if I understand aright, is not 
related to morsitans at all?—No, I have never seen 
morsitans. 

1349. As regards palpalis I gather you have not 
considered the question of how far game does or may 
form a reservoir of the trypanosome of sleeping sick- 
ness ?—I have had no opportunity of considering it; 
I have not worked at that question. 

1350. Any information you have is simply derived 
from others ?—Just as you might get it yourself from 
reading papers. 

1351. Have you formed an opinion at all as to the 
movements of Glossina palpalis, whether they are 
seasonal, or what they are dependent upon, and how far 
their movements extend ?—I think, round the shores 
of the lake where I have been working, where you do 
not get any great seasonal changes, there is not likely 
to be any great migration; but in any place, such as 
West Africa, where you get seasonal changes it is 
extremely likely the fly would migrate from place to 
place where certain places dry up and others remain 
damp ; that is to say, a little stream which dries up in 
the dry season would be inhabited by the fly in the 
wet season and probably not in the dry season at all. 
T think that is a question of great importance. 

1352. In the course of such migration would it as 
far as possible stick to the line of water or migrate 
over open ground ?—I think it would stick to water, 
or at any rate to damp shaded forest. 

1353. You think under most circumstances palpalis, 
whether migrating or living in one place, would not 
leave water ?—I think not. 

1354. It might be impossible for it to migrate 
without doing so, might it not, in some cases ?—In 
certain parts the upper part of a river might dry up, 
but the lower reaches remain moist, in which case it 
would migrate down the river. 

1355. As regards the normal food of Glossina 
palpalis are you are of opinion that it has a prefer- 
ence for warm-blooded mammals over reptile blood ? 

‘ —Yes. 

1356. Beyond that have you any opinion as to 
whether it will prosper and thrive on reptile blood as 
well as on warm mammal blood or other food ?—I do 
not think enough work has been done on that to enable 
us to say much yet. 

1357. You would not like to commit yourself to an 
opinion on that P—No, because it is difficult to get flies 
to feed on cold-blooded animals unless they have been 
in the sun and got warmed up. I tried to feed some on 
a big lizard which had been kept in a dark box and was 
cold, and the flies would not bite it. If the lizard had 
been in the sun the flies would soon have bitten it. 

1358. Where it has not sufficient food from other 
sources palpalis will feed fairly freely on reptiles P— 
Most certainly. 

1359. I notice you also state in your summary: “I 
“ have obtained evidence that Glossina palpalis does 
«“ imbibe water’ 2—Yes, microscopical evidence; that 
is to say, I have seen in a microscopical examination of 
the contents of the gut of a fly a minute Ostracod 
crustacean which must have come from water. It was 
small enough to have been sucked up by the fly. 

1360. We have been told it is most improbable, but 
would it be conceivable, that the trypanosome might be 
acquired fom any plant substance ?—I only know that 
animals closely allied to trypanosomes are found in plant 
tissues, but I could not say more than that. I have 
not studied that side of the question. 

1361. Are you of opinion that, apart from wild 
mammals and reptiles, thereare other possible reservoirs 
of infection, if I may use the expression, such as birds 
and bats ?—I think that bats certainly ought to be 


investigated. I do not know of any work being done 
on them at all, but I have seen them hanging up among 
the herbage where Glossina was abundant, where they 
could certainly have been bitten during the daytime, 
and I think work ought to be done to ascertain whether 
they may carry trypanosomes. 

1362. I gather what you think is that the evidence 
as to the possible reservoirs, apart from wild mammals, 
is not yet sufficient to enable us to form a final judg- 
ment: is that right P—That is what it comes to. 

1363. It seems to be common ground that in the 
absence of the fiy both cattle and people would he safe. 
Have you formed any opinion as to a practical method 
of any large destruction of the fly ?—I think theoreti- 
cally there is no difficulty ; itis a matter of clearing, 
the practical difficulty of doing it is very great. 

1364, Is your remedy clearing ?—That is the only 
one I can think of at present. 

1365. You do not think the introduction of insect 
enemies to places which are known to be infested with 
the fly would be practically effective P—Do you mean 
to say enemies which are present in one particular 
locality, but not widespread, or one from some foreign 
country altogether ? 

1566. I rather left that to you.—It is entirely a 
question of the balance of nature, think. I think you 
could never get an animal completely to eradicate the 
fly unless it was something which preferred the tsetse 
to everything else, and in default of tsetse fed on 
other things so as to keep itself going, and I do not see 
how one is to get that. Such animals as there are 
at present have struck a balance long ago. . There are 
enemies of the fly now; at present there is a certain 
kind of wasp preying on the tsetse fly, but they have 
been doing that for a considerable time, and the fly 
is still there; they have struck a balance, and I do not 
see how one can in any way interfere with that balance. 

1367. You would not antfcipate that a systematic 
search for the breeding places would be effective P—I 
think it would help, but I do not think a localised 
breeding place is absolutely necessary. I have been 
round two of the islands in a canoe searching for 
localised breeding places, and found none, but I found 
there were fly on the islands. Hvery here and there 
one finds a single pupa in a log at the root of a tree, 
and I think the flies are kept going by that means. 

1368. (Sir William Leishman.) The Chairman has 
asked you about the evidence in your summary that 
Glossina palpalis will imbibe water, and you mentioned 
the finding of this little crustacean. How often did 
you find that?—Only once. I examined several 
thousand flies altogether, and only once found that. 
Of course the chances of a fly sucking up anything 
which you could recognise are very small; although 
they may suck up water it is very seldom they will 
suck up anything you could recognise as coming from 
water. 

1369. As to the other part of the same paragraph 
you add, “and from plant tissues.” What is your 
evidence with regard to that ?—I found banana-starch 
grains in the preparation from the gut of a fly I was 
examining. One had to consider any possibility of 
error in that.. I had a little monkey running about, 
and he had been eating banana, and at first I thought 
possibly he had dropped a little bit, and that I had 
soiled my preparation. The first time I found it I 
disregarded it. The second and third times that 
possibility was excluded, as the monkey had not been 
running about where I was, and I did not handle 
banana, and there was no possibility of a fouling of 
the preparation accidentally in that case. 

1370. You found it three times P—Yes. 

1371. Out of the same number of thousands ?— It 
would be somewhere about 23 thousand—a very large 
number of flies. , ; 

1872. You have often observed the fly on roots and 
plants P—I have seen them resting, but never seen 
them sucking anything. 

1373. Have you made any observations as to the 
kind of plant you have seen them on? Do they show 
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greater affection for one plant than another ?—Not as 
long as there is thick shade. 

1874. Not for juicy leaves in preference to dry 
ones ?—I could not see any preference. 

1375. Have you any personal observations of the 
nocturnal feeding of those tsetses >—I have been down 
sometimes at the edge of the forest where the fly was 
after dark, and J have never seen one; and the boys 
know quite well they do not get bitten if they go into 
the fly area in the dark. 

1376. That is palpalis ?’—Yes, only palpalis ; but 
palpalis is the only one I am acquainted with. 

1377. You have not come across pallidipes ?—No, 
rot round the lake. 

1378. (Sir Mackenzie Chalmers.) What are you 
working at now? When you go back what particular 
line of research are you taking up ?—With Mr. Fiske, 
who is out there, [hope to try the migration of the 
fly, the distance it will fly, which I think extremely 
important. 

1379. Nothing is known about that as yet?—lI 
think not; it has been shown that they will fly about 
two miles to get food, but it is quite possible they go 
much farther than that. 

1380. Whether the horde migrates ?—Yes, and, if I 
may say so, I think the whole question of the game 
experiment depends very largely upon that. Suppos- 
ing you are to enclose an area (if it is practicable), and 
you destroy all the game, and yon find out how many 
flies are infected, and so on ; then you leave things, but 
at the end of two years how do you know where the 
flies have come from that are in that area? They may 
have come from several miles away, where the game is 
‘still infective. You have to make your enclosure fly- 
proof, and that seems to me a very practical difficulty. 
{ cannot make out that anybody has thought about it, 
but it seems extremely important. 

1381. (Chairman.) We have thought about it !—I 
mean one does not see it mentioned. 

1382. (Str Mackenzie Chalmers.) One theory is that 
if the game was taken away the fly would leave the 
area and go after the game ?—But I understand you 
are to leave men and cattle in the area; at any rate, 
men. 

1383. Cattle, I think Sir David Bruce suggested, 
should not be in the area until the experiment had 
gone on a certain time ?—Anyway, you have birds, and 
they will feed on birds and they will feed on reptiles. 

1384. There is no evidence at present that either 
birds or reptiles can be infected with the trypanosome ? 
—No; but infected flies from outside would still have 
something to feed upon; they might come in from 
outside and remain in that enclosed area. 

1385. You think the results of the experiment 
would be purely negative?—They would be open to 
suspicion unless you had an area fly-proof. 

1386. Have you any other suggestion in place of 
this clearing experiment ?—I do not think we have 
enough knowledge at present, 

1387. On what lines do you suggest that work 
should go?—One should certainly try clearing the 
breeding grounds we know, and then see whether I am 
right or wrong as to the scattered pup being sufficient 
to keep the fly going. I know myself that where I 
have been working there were only three regular 
breeding grounds anywhere near me, and yet the fly 
was extremely abundant. 

1388. You think the most of them were bred 
on those particular nurseries —No ; because of the 
few pupe one could find there. On Damba the boys 
found several thousand per month; on Sesse the fly 
was more numerous than on Damba, and yet one could 
obtain only 200 or 300 pup a month. 

1389. So that you rather infer that the fly migrated 
from somewhere else, or that the breeding was in a 
seattered fashion ?—If there is a breeding ground they 
make the most of it; if there is not they have to breed 
where they can. 

1390. You are not very hopeful of any experiment ? 
—Not at present. 

1391. You look rather to prophylactic treatment ?— 
1 say the clearing will drive them away, but there is 
the practical difficulty of doing it. 


1392. (Mr. Rothschild.) Have you tried any experi- 
ment in connection with the infectivity of the fly 
being hereditary ?—No. 

1393. In all the statements which are made that it 
is not hereditary it has never been proved that the 
pup from which laboratory-fed flies have arisen have 
come from infected flies ?—I believe that is so; it 
is quite certain, I think, that bacteria are passed on 
from a fiy to the larve. 

1394. Do you think it feasible to try a definite 
experiment of taking flies which you know are infected 
and obtaining pup from them, and breeding those 
pup, and then examining them after keeping them 
alive for different periods; for the infected fly only 


-becomes infective after a given time ?—Yes. 


1395. Iam not sure that any record has been kept 
of laboratory-bred flies as regards the space of time 
between the examinations ?—I think that is so. I think 
those experiments were done before the date of infec- 
tivity was known so certainly as it is now. I think all 
the experiments upon the hereditary transmission are 
rather old ones, and perhaps they might be done again. 

1396. (Dr. Martin.) Supposing what is called the 
experiment were tried, and at the end of two years the 
number of fly had been reduced, we will say, to one per 
cent., could you not draw some useful conclusions from 
that >—One would want to do experiments in knowing 
the number of flies outside the area at the same time; 
the dry weather might have killed them off, as it 
certainly does, or they might have simply flown away 
from the area. One would want to know exactly what 
was going on outside the area at the same time. 

1397. That could be ascertained P—Yes. 

1398. Supposing that there were equal chances 
that the results of the experiment might be one way 
or the other, you might still get some use out of it P— 
Yes, as regards the mere number of the fly one might, 
provided that the experimental area was fly-proof. 

1399. One of the objects of the experiment, as I 
understand, was to ascertain whether the departure of 
the large beasts was followed by the departure of the 
fly >—Yes. 

1400. And that might be ascertained 
experiment ?—Yes, I think it might. 

1401. Notwithstanding the criticism you have made 
of it?—The criticism was, of course, as regards the 
infectivity. i 

1402. If you take an area of such proportions that 
it would be possible to clear 100 yards round it and 
keep it clear during the progress of the experiment, do 
you think the number of flies (you can only hazard a 
guess) that would migrate into that area would 
seriously militate against the conclusions to be drawn 
from the experiment ?—I do not think 100 yards of a 
clearing is enough to keep the flies off. 

1403. From your knowledge of the habits of the 
tsetse fly you do not know yet, I suppose, whether, if 
you took a certain area which was favourable to the 
fly; the population was largely stationary or made up 
by migration ? There is no reason why they should 
migrate, as far as one can see P—Not round the lake ; 
I think not. 

1404. This would not be round the lake ?—You are 
referring to Nyasaland ? 

1405. Yes. —I think probably there they would 
migrate very far. 

1406. Have you no knowledge whatever of the 
habits of morsitans ?—No, except what one has read. 

1407. (Sir Stewart Stockman.) I think you sug- 
gested that the palpalis probably migrates in the 
direction of water ?—Yes. I think a humid atmosphere 
is very necessary for it. 

1408. Is that independent of the movement of 
game in the same direction?’—I have no personal 
knowledge of its migrations, because round the lake 
shore there is no reason why it should migrate; it has 
all it wants all the year round, ; 

1409. But they do follow the game, do they not ?— 
I do not know. 

1410. (Mr. Austen.) Do you consider that Glossina 
palpalis is dependent upon big game for its continued 
existence >—That is really a question one can only 
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hazard a guess at. One knows, judging by micro- 
scopical examination of the gut of the wild flies, that 
mammalian blood is the most important source of food 
on the island; but at Jinja on the mainland I have 
found the reverse. There is about 68 per cent. of 
mammalian blood and 32 per cent. of non-mammalian 
blood on the island. 

1411. What part of that mammalian blood is con- 
tributed by man ?—None where I was; there was no 
one there except myself and my boys. They had all 
been removed. 

1412. Was not that rather a special case P—I am 
not thinking of Damba Island in particular, but 
generally speaking. The reports from different areas 
have varied very much; sometimes on large rivers the 
proportion of mammalian is in excess of the proportion 
of non-mammalian blood and other observers have found 
on smaller rivers that the proportions were reversed. 

1413. I would like to put this to you. We will 
assume two localities in both of which Glossina palpalis 
is present, but in one of which, though there is big 
game, there are no reptiles. In the other there are 
reptiles but no big game; would you not consider that 
under conditions such as those the two groups of 
Glossina palpalis would flourish equally well, one feeding 
of necessity on reptilian, and the other on mammalian 
blood ?—Yes, I think so. 

1414. Could you support that assumption from 
your own experience ?—Only from noticing the extreme 
avidity with which they would feed on reptiles. I was 
sitting on the fly beach one day observing things, and 
a big Vuranus lizard came and crawled out on the beach 
close by me, and the flies buzzing round me went and 
fed on him. I, beinga mammal, would presumably have 
been more attractive, but that was most certainly not 
the case. Several times I have seen the top of the head 
of one of these lizards black with flies on the beach. 
It was in the sun and resting in the water, the top of 
its head being out of the water, and its head was black 
with tsetse-flies feeding on it. 

1415. I take it that owing to circumstances the 
tsetse-flies of that locality had been obliged to depend 
on reptilian rather than on mammalian blood for their 
food ?—I think anything that comes along is fed upon. 
For instance, I used to examine a certain number of 
flies every day in the afternoons after being down on 
the beach in the morning, and I found if there were 
tracks of a big lizard on the shore in the morning, the 
flies caught and examined microscopically in the after- 
noon would have a bigger percentage of non-mam- 
malian blood. If there were tracks of hippos and 
situtunga, there would be more mammalian blood. It 
depends on what animal happens to come along the 
shore. 

1416. Surely there is no ground for saying that 
if you abolished wild mammals you would abolish 
Glossina palpalis, because you would still have reptiles 
and birds ?—There is not, in my opinion. 

1417, And you would not expect the fly to dis- 
appear ?—No. On the lake shore birds are not very 
important. Something like 2 per cent. of the non- 
mammalian blood one finds can be put down to birds 
and the rest is reptilian. I do not think birds are 
very important. 

1418. As regards breeding places, you spoke I 
think of localised breeding places >— Yes. 

1419. Would you tell the Committee what you 
mean by the expression: what are the characteristics 
of « localised breeding place —I think the ideal place 
is a tree trunk. which has fallen down horizontally 
over sand at the edge of the forest and about 20 to 
30 yards away from the water’s edge. Under the 
tree trunk you must have air space in order that the 
soil should not be damp and yet the air must be 
humid. I think damp soil is harmful to the pupe, 
but the air must be humid, and therefore they are 
near the water.. If one finds dead leaves, dead sticks, 
and debris on the top of the soil, one does not expect 
to find many pupee there, but the ideal thing is a 
bare surface of loose soil sheltéred by an overhanging 
tree trunk or the arching roots of the tree trunk. 
Sometimes one gets the same conditions under a thick 
tangle of bushes where they run over the ground ; 





they prevent any roots growing near the surface of 
the sand. There are no roots to make the sand hard 
on top, and they allow a free circulation of air so that 
the soil is kept dry and the pup are sheltered from 
the rain and sun. The pupe are always in the shade. 

1420. Would it be possible to reproduce artificially 
the conditions which you have just described >—Yes, 
quite well. 

1421. Therefore in a locality where there are 
Glossina palpalis, but which is not a breeding place, it 
might be possible to construct an artificial breeding 
place and so attract the fly and trap the pupae ?— 
Yes. 

1422. Has that ever 
know of. 

1423. Do you consider that it would be worth while 
trying, and that it ought to be tried ?—Yes, but it. 
never occurred to me; I think it might be tried. 

1424, Have youany evidence that Glossina palpalis 
is attracted by odours, apart from the odours of mam- 
mals, I mean?—No; but I tried to get evidence that 
it was repelled by odours, and I was unsuccessful ; that 
is to say, I tried several very strong-smelling things 
which would keep mosquitoes off, but nothing would 
keep the tsetse-fly off. On the other hand, they will 
come and perch ona canoe pulled up on the beach— 
a large black mass—I do not know whether they think 
it is a hippo. It is also an old observation that a 
moving thing will attract them, whereas a stationary 
thing will not; so that I think sight has a good deal 
to do with it. 

1425. I was rather thinking with reference to these 
breeding places, whether there is any particular odour 
there which attracts the pregnant flies >—No, I should 
say not. 


been tried P—Not that I 


1426. Simply the conditions ?—Are you thinking 


of some particular plant ? 

1427. Or some odour given out by the dead tree or 
whatever it is?—No, I think not. The ideal place at 
Damba was not under a dead tree but under bushes. 
The ideal place at Sesse, where I was, was under a dead 
tree. In both places you had the shade, you had the 
loose sand, and so on, the conditions being similar, but 
provided by different agencies. 

1428. There was no such thing as a distinctive 
odour given out by the vegetation ?—I did not notice 
any. 

1429. There might have been, I take it, perceptible to 
the fly, although not to the human nostril >—Certainly. 

1430. I think you said you had no evidence of 
migration from Damba, or any other island, to the 
mainland ?—Jt has not been tried, but I think it 
unlikely, because this palpalis is a shade-loving thing ; 
it does not seem likely to fly over 10 or 15 miles of 
open water in the daytime, and there is no evidence at 
all that it moves at night. That is what I hope to be 
able to work upon when I go out again. 

1431. You are acquainted, I suppose, with the 
method of trapping Glossina palpalis by means of 
black cloth smeared with bird lime. Have you tried 
that ?—Not personally, but I know of it. It seems to 
me it would be useful in a localised area, but not any 
use when flies come in from surrounding areas. In a 
small island cut off from others I think one might 
hope to do something in that way in addition to catch- 
ing by hand. 

1432. (Professor Newstead.) Do you know if the 
tsetse-fly, Glossina palpalis, could reproduce its species 
on a purely vegetarian diet ?—I think probably not, 
as observers have never been able to get it to feed on 
fruit and vegetable tissues in captivity. I took a 
piece of fruit down to the fly ground one day and sat 
for two hours watching it. The flies settled on it but 
would not feed on it, although mosquitoes did. I 
think it is probably only a sort of last resource on the 
part of the fly. 

1433. I think you said that the Glossina palpalis 
feeds very largely on certain lizards—Varanus, I think, 
is the genus ?—Yes. 

1434, Does that particular genus of lizard occur 
at any great distance from the river ?—I cannot say, 
because all my work has been, on the shore of the lake 
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and it is essentially a water-frequenting species. 
When alarmed it takes refuge in the water. 

1435. Then you think it is a species which is more 
or less confined to the river banks ?—Yes, it is a 
modified form of aquatic life. 

1436. Have you found Glossina palpalis feeding 
upon batrachians of any kind ?—No, I was never able 
to trace batrachian blood in Glossina. One could do 
it by measurement of the corpuscles which are of large 
size, and unusually broad in proportion to their length. 

1437. With regard to the birds, you say you 
found avian blood to the extent of, I think, 2 per 
cent. ?—Yes, a very small percentage. The 2 per cent. 
is the proportion in all the non-mammalian blood only. 

1438. What kind of birds would you consider most 
vulnerable to the attacks of Glossina >—The cormorants 
undoubtedly ; they sit by the lake shore on trees and 
rocks with their wings open, and they undoubtedly 
offer great facilities for the fly to bite them. 

1439. What about birds of prey ?—I do not think 
so; they sit too high up, right on the tops of the 
high trees, and do not come down into the under- 
growth. 

1440. What about the smaller owls ?— That is 
possible; I have seen them during the day in thick 
undergrowth. 

1441. You think they might possibly attack the 
owls ?—I think it is possible. 

1442. Are those birds at all plentiful in the 
particular districts with which you are familiar >—Yes, 
one sees them fairly often. ‘ 

1443. Do you find them sitting on the branches in 
the day time at all?—Yes, I have both seen and heard 
them. 

1444. You have referred to the introduction of 
certain insect enemies of the tsetse-fly : I suppose you 
would take into consideration the advisability of 
introducing a bacterial disease, would you not ?—Yes, 
only the difficulty is this; in the case of a thing like ~ 
the bee disease it is transmitted from bee to bee by 
fouling of the food; one bee infects a flower and the 
next bee which comes to the flower picks up the 
infection. Glossina is very different; they could not 
transmit it from one to another through the agency of 
food, and the only way they could transmit it would be 
from sex to sex through copulation. Assuming it to bea 
pathogenic bacterium, if it is to attack the male, the 
male presumably will be rendered diseased by it, and 
yery shortly he will not be strong enough to catch the 
female and copulate, because in the case of the fly it is 
a very violent process, the male fly storms on to the 
female, and they both go off so quickly that you 
cannot see them, and I think if the male fly was 
infected, and therefore sick, he would not be able to 
copulate, and therefore not able to infect the female, 
and it is the female one wants to infect. 

1445. You think there would be great difficulty if 
you found a particular bacterium which would be 
pathogenic, in disseminating it sufficiently ?—I do not 
see how one could. 

1446. What about the fungoid diseases ? Another 
member of the Committee has already put questions to 
you about that matter ?—I have never found one on 
Glossina, having examined very many thousand wild 
specimens, and I have never seen a dead fly diseased 
by fungoid disease lying about. 

1447. Do you think it would be possible to intro- 
duce a fungoid disease >—How are you to infect them ? 
It is not even known how the ordinary household fly 
gets infected. 

1448. With regard to the predaceous insects you 
have made some reference to certain fossorial Hymen- 
optera attacking the Glossina palpalis; do you think 
it would be within practical politics to introduce a 
species of Fossorial Hymenoptera from some other 
tropical region which might possibly attack them ?— 
They have already got one which does attack them, 
but they have struck a balance. 

1449. You might introduce another one perhaps: 
do you think it would be advisable to try this ?—I did 
say so in the summary I sent to you, but I came to the 
conclusion afterwards that it was perhaps not justi- 
fiable to say it. As I say, the thing will strike a 
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balance ; supposing at first it attacked the tsetse-fly 
very readily, in a short time it would reduce _ its 
numbers and then perforce it would have to attack 
something else to keep itself going. During that time 
the tsetse-fly would again increase; you would never 
get an enemy which would destroy the tsetse-fly. In 
so doing it would destroy itself. 

1450. What about the internal parasites ?—I have 
never found them and I have had hundreds of 
thousands of pupx through my hands. 

1451. Do you think it is within practical politics to 
introduce a species of some kind which would attack 
tsetse-flies through their pupw#?—I once reared a 
species from some other species of fly pupa which I 
found in the Glossina breeding ground, but the difficulty 
is to induce them to attack the Glossina if they do 
not do so in nature. 

1452. On the whole you think it is not possible to 
introduce anything of the sort?—Not in big nature ; 
one might do it in small cultivated plots. 

1453. Some reference has already been made to 
clearing away vegetation, I think, outside the localised 
areas. It seems to me you would suggest not exactly 
putting the area inside a net, but that one ought, in 
addition to enclosing the area and driving out the 
game, to clear a wide area surrounding the pale of thw 
enclosure P—If you want to make certain the flies are 
not coming in from outside. 

1454. What width would you consider it necessary 
to clear outside the pale ?—I think Dr. Bagshawe has 
said that the fly would go two miles to get food. 

1455. (Chairman.) Is that palpalis ?—Yes. 

1456. (Dr. Balfour.) Reverting to this question of 
fungus disease, 1 have a suggestion to make to you 
on which I would like your opinion. You are ac- 
quainted, no doubt, with Rodhain’s methods of feeding 
flies artificially by means of citrated blood in a tube 
with a rat’s skin fastened across the mouth of it. Do 
you think it would be possible in that way to transmit 
a fungus disease artificially to tsetse-flies, ¢.¢., by 
seeding the blood tubes with the spores of the fungi ? 
—Yes, but the difficulty is how are the flies to transmit 
it to the other flies. 

1457. You do not think you would have a sufficient 
reduction of flies simply by communicating the disease 
by these feeding tubes, so to speak ?—Not in nature, I 
think. 

1458. And you do not think you would get any 
transmission from fly to fly ?—Supposing the female 
fly got it and transmitted it to her larvie, those par- 
ticular larvee would die perhaps, but you have to infect 
each particular fly to kill it. You cannot get it trans- 
mitted from one to another. 

1459. Do you think it would be worth while trying 
it as an experiment ?—You could do it in the labora- 
tory, certainly. 

1460. There might be some form of the fungus 
which might be transmitted by copulation ? — Yes, 
if it was transmitted by copulation. It seems 
to me that is the only way it could be transmitted, 
and even then you would not get beyond 

1461. You do not think the outlook is very hopeful 
in this direction ?—No. . 

1462. The only other question I wanted to ask 
you was this: have you ever tried to differentiate 
the mammalian blood cells found in Glossina, as 
regards their sources of origin?—No, they are too 
much alike in size. 

1463. You might do it by the precipitin test ?— 
Yes. 

1464, You have not done that ?—It has not been 
done. 

1465. Would the quantity of blood be sufficient 
to enable you to carry out the test ?—Yes. 

1466, It might be worth doing in certain cases, 
might it not, to find out the main sources of food of the 
fly >—You would require a large laboratory and installa- 
tion and a large number of experimental animals. so that 
it would be a very expensive matter, and you would 
require a very skilled bacteriologist. I should not be 
competent to do it. 

1467. (Dr. Bagshawe.) In the last sentence of 
your summary you say: “It would be an experiment 
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‘«« worth trying, to introduce some enemy into an island 
“ infested with Glossina”; what had you in your 
mind ?—It was perhaps the enemy of the pupz, 
but I think it would be only an enemy on a small 
scale on a small island. 


1468. Is it an insect ?—It would have to be a 
hymenopterous insect, but the difficulty is to itro- 
duce it. I have never come across one. If one could 
introduce one into an island it would reduce the fly to 
small numbers, but it could not wipe out the fly 
altogether, one would have to supplement it with other 
methods. 


1469. It has been suggested that one might 
introduce jungle fowl into an island ?—There are 
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already fowl around the shore of the lake now, but I 
never saw any grounds for supposing that anything 
had scratched up or attacked the soil of the breeding 
grounds with a view to getting to the pupa. I used 
to go to the fly ground every day and I always had a 
look at the breeding grounds and, if I made a little 
hole there one day it was there the next day. There 
was no sign that anything had attacked the breeding 
ground, either bird or mammal or insect for that 
matter. 

147). What scratching birds are there on Damba 
for instance—Guinea fowl ?—I did not see Guinea 
fowl on Damba. I saw them on the mainland, but 
there were plenty of quails and partridges and that 
kind of birds.! j 


The witness withdrew. 
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Mr. A. D. P.. Hopes, C.M.G., M.D., M.R.C.S., L.R.C.P., called and examined. 


1471. (Chairman.) You are the Principal Medical 
Officer in Uganda ?—Yes. 

1472. How long have you been engaged with your 
work there ?—Fifteen and a half years. 

1473. You haye been good enough to send us a 
proof of your evidence, and I should like to ask you 
one or two questions on it. We are dealing, you 
know, with the question of an experiment of removing 
from or destroying animals in a particular area, so as 
to see what the effect of that will be ?—Yes. 

1474, I notice that where you make some remarks 
as regards the destruction or removal of the game you 
define that as ‘‘all susceptible vertebrates”; do you 
think it would be possible to remove all susceptible 
vertebrates from any area in Africa which you can 
suggest, because ‘“ susceptible vertebrates’ would 
include a number of small animals it would be difficult 
to touch, would it not?—There are very few other 
animals besides the game that are at present under 

uspicion. 

1475. That is not quite the point. In a sense a rat 
is a susceptible vertebrate, from this point of view, 
that, although he has not hitherto been found infected 
in nature, he is capable of being infected in the 
laboratory ?—Yes. What I meant by “all susceptible 
vertebrates’ was the vertebrates known to carry 
infection in nature. 

1476. Then you refer to areas becoming non- 
infective or clean. Assuming now that you were able 
to evict the principal reservoirs, the large game, how 
long do you think it would be before, from the disinfec- 
tion of the flies, you could say that area was clean ?— 
It is impossible to give a definite time, but I should 
say that the period which would actually have to pass 
would be the lifetime of the race of flies then existing, 
which might be a few months or might be a year. 


1477. Have you considered, in connection with that, 
the possibility of an invasion of flies from some other 
place where there was also wild game which might infect 
them with trypanosomes ?—I have said that it was 
necessary for the experiment that the migrating flies 
should be kept off the clearing, or that migration 
should be impossible to the place chosen for the 
experiment. 

1478. Do you think that would be possible ?—I 
think so; it would be possible over a certain area, not 
over a very wide area. 

1479. Does not that depend on a thing, which you 
may have formed an opinion about, but which I feel I 
do not know at all, that is, the distance flies will 
travel P—Yes, it must depend upon that; unless I am 
right in supposing that they migrate only or chiefly 
along water-sides, [ do not think it would be possible. 

1480. I suppose, in saying that, you are thinking 
mainly of palpalis ?—I am thinking only of palpalis. 

1481. Because there would be no guide of that sort 
in connection with mors¢tans ?—No. 

1482. You have not had much experience of 
morsitans ?—I have had plenty of experience of it, but 
J know no more than anybody else does, which is not 
very much, about the migrating of morsitans. ° 

1483. Could. you form any opinion, from any 
knowledge you have, as to the distance which 
morsitans might migrate? At present, I think the 
general opinion has been that we do not know ?— 
My opinion is that there is no limit, in favourable 
country, to the distance. I think, if you gave them 
months and they followed game, they would he 
found to wander about from place to place. 

1484. If morsitans (for the moment I want to 
stick to morsitans, because we have not the same 
knowledge about it as about the other) did in fact 
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migrate quickly over a considerable area, might not 
that stultify the result of any experiment as regards 
the non-infectiveness of the fly in the cleared area ?— 
Yes, it might. 

1485. Then I want just to go one step further. 
You say in paragraph 6, I think, “ trypanosome infection 
“may be carried by the human being for 10 years 
“or more; so that a population which has been 
* removed from contact with fly cannot safely be 
“restored to a ‘clean’ fly area for at least this 
“ period’*: do you mean that before you could really 
know the results of that experiment on man you must 
wait another 10 years ?—No. I mean that if you have 
moved the infected population from a fly area, and 
then you clean the fly area, it is not safe to reinstate 
such a population for at least 10 years. 

1486. Then your suggestion, if I understand it 
aright, is to clear the area of game, and remove the 
whole of the population: would that be a conceivable 
thing ?—Do you mean if you “cleaned” the area or 
“cleared” it? 

1487. If you cleared the area of wild game for the 
purposes of the experiment, and you removed at the 
same time the whole of the population, I will not 
say absolutely, from that area, but from the immediate 
neighbourhood of that area ?—You could not remove 
them altogether; you could not keep out the game 
unless people went in. You could prevent people 
living there, but you could not clear the place of 
population if you were to keep the game out of it; 
that is certain. 

1488. If the-fly did not altogether disappear, must 
not the human being remain a possible source of 
infection ?—That is true. 

1489. In any case, whether you fenced this area, 
or whether you drove out game which came in, so as 
to keep them out, you must have some men to carry 
out the experiment ?—Yes. 

1490. Have you had any experience of both the 
Uganda sleeping sickness and the Nyasaland sleeping 
sickness ’—No, I have never seen the Nyasaland 
sleeping sickness. 

1491. Have you yourself undertaken any experi- 
ments in connection with the examination of various 
trypanosomes ?—I have examined trypanosomes, but 
I have done nothing in that way for a good many years 
now. 

1492. (Dr. Chapple.) Can you say whether you have 
done, so far, any effective work in stopping the spread 
of sleeping sickness ’—Oh yes, I think there is no 
doubt the work in Uganda has been very effective 
indeed, and that the spread of sleeping sickness may 
he said to have practically stopped altogether for some 
years. 

1493. To what chiefly do you uttribute that P— 
Entirely to the removal of the population from the 
source of infection, from the fly, and to regulating the 
traffic. 

1494. You have done it chiefly by removing the 
population from the source of infection ?—Yes. 

1495. Do you think that is the most practicable 
and most effective way ?—At present it is the most 
practicable and most effective way, but it is only 
holding the disease at bay, it is not stamping it 
out; it is good enough till we find something better. 

1496. Why would you take the population from 
the source of infection, instead of taking the source 
of infection from the population ?—We could not do 
that, you see, so that it was our only alternative. 

1497. Do you think that there is the ultimate 
solution of the problem 2—As far as I see, the ultimate 
solution of stamping it out is to remove the source Of 
infection in some way. 

1498. So that the removal of the populntia then, 
is only a temporary expedient due to the necessities of 
the case ?—Quite so. 

1499. Are you looking forward to the removal of 
the game and the fly 2—I think certainly something 
should be done to show whether it ought to be done 
on a big scale. It seems to me that sufficient evidence 
has been collected to show that the game is a reser- 
voir, and that the infection does not die out when the 


people are removed from the places where there is 
game, 

1500. Is it not obvious that if taking the population . 
from the game protects the population, the taking of 
the game from the population would also protect the 
population ? What you want to do is to separate the 
population from the game, which is the reservoir ?—I 
want to separate the game from the fly. 

1501. Do you not associate the game and the fly 
together? Are they not always associated ’—Not in 
the case of palpalis. 

1502. If you could separate the fly and the game, 
you would not require to shift the population ; is that 
what you suggest >—It remains to be seen, but it is 
quite possible that, after a certain number of years, 
the population might g go back. 

1503. Go back in what sense ?—Go back to iliane 
there is fly. It seems to me there are only two alter- 
natives ; either we must destroy the fly, or we must 
take away from the fly every possibility of keeping up 
its infectivity. 

1504. That is to say, either destroy the fly or 
destroy the game ?—I would not go quite so far as 
that, but, so far as we can see at present, it is the 
game principally which keeps up the infection in the 
fly when the population is removed. We have removed 
the population and the fly is not yet disinfected, and 
I think I go so far as to say this, that we ought to 
experiment to show whether the fly can be entirely 
disinfected by removing the game also. 

1505. What other remevable source of infection 
has the fly besides the game ?—I do not know of any. 

1506. So that, so far as our present knowledge 
goes, the game is necessary to the infectivity of the 
fly >—Yes. 

1507. So that if you either removed the game, or 
removed the fly, you would remove the disease ?—I 
think so—yes. 

1508. Is not that sufficient data from which to 
proceed ; admitting these things, have we not sufficient 
data upon which to proceed ?—You mean towards the 
destruction of game ? 

1509. Yes.—I think we have sufficient data to 
justify an experiment to show that we are right in 
thinking that the removal of the game would entirely 
clean the fly. 

1510. Is not the removal of the game a process 
which in itself is in the nature of an experiment which 
would demonstrate, as you proceeded, the success of 
the. destruction of the game ?— Quite so, but the 
difference in my mind is one between destroying the 
game in a certain limited area and destroying the 
game wholesale as a matter of routine on account 
of fly. 

isd, If you started destroying the game in the 
immediate vicinity of populous areas, would you not 
see, as you proceeded, whether that experiment was 
successful or not ?—I think that you would get data in 
that way, but I do not think I feel inclined to offer a 
very decided opinion on the matter. I think it quite 
possible that you might get data much more quickly 
by carrying out a definite experiment. 

1512. Would you suggest the carrying out of one 
isolated experiment, notwithstanding your belief in the 
data you have just announced, and allowing other 





am afraid there is a misunderstanding somewhere. I 
am speaking of sleeping sickness in Usanda, where the 
people are not subjected to infection now; they are 
away from it. The question is whether, by removing 
the game, having removed the population already, 
we shall then remove the last. source of infection of 
the fly. 

1513. Do you suggest that an experiment, the 
extermination of the game in an isolated area, should 
be conducted in Rhodesia, or are you suggesting that 
it should be conducted in Nyasaland ?—I am not 
saying where it should be conducted, but I think it 
should be done. 

1514. What would you hope to prove? I confess 
IT am a little mystified about this. What would you 
hope to prove by an isolated experiment which you 
have not yet proved which would he of practical 
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import, because that is the ultimate end of this Com- 
mittee P—I think we should prove, without searching 
through all the small animals and birds which exist 
in the forest, whether the removal of the game removed 
the infection. Itis very difficult to prove that by going 
through all the fauna of the forest. 

1515. If you have proven or demonstrated that 
certain game are the reservoir of the trypanosome, 
could you not proceed at once to exterminate that 
game in the immediate vicinity of populous areas P— 
Yes; I think that should be done now. 

1516. Do you think the matter is urgent ?—Yes; 
I think it should be done everywhere round populous 
centres and traffic routes. 

1517. (Mr. Rothschild.) 1 would like to put one 
question which, I think, will provide the answer 
which Dr. Chapple is trying to get at. I think what 
you intended to say to Dr. Chapple was this, that in 
spite of your knowing that the big game was a 
reservoir it had not been proved that it was the 
only reservoir, and therefore you thought an experi- 
ment would demonstrate whether it was the only 
reservoir or not, and if it was the only reservoir it 
would justify the destruction of the big game ?— 
Yes, that is so. 

1518. (Dr. Chapple.) Is it impossible, then, for you 
to continue experimentation if, at the same time, a 
war of extermination has been made upon the big 
game? Would it in any way vitiate your experiment 
if, simultaneously with that experiment, this Com- 
mittee were to advise, and the Colonial Office were 
to carry out, a war of extermination ?—I think if 
that were decided on the experiment would scarcely 
be necessary. 

1519. Do you think that the conditions are such 
that we would be justified in delaying in order to 
make the further investigation which Mr. Rothschild 
suggests, if you want to discriminate between those 
game which carry the trypanosome and the game 
which does not? —No; I must answer from the 
point of view of Uganda, and, so far as we are 
concerned, there would be no risk, I believe, at all 
in delaying for experiment, but, at the same time, 
I think that round the populous centres, the stations, 
and along the traffic routes, all restrictions against 
game destruction should cease as soon as_ possible. 
I think the game should be driven away from the 
traffic routes and the population centres. 

1520. Do you draw a distinction, then, between 
systematic extermination and a simple driving back 
of the game which would come from the relaxation 
of the game laws?—I think it all helps; I do not 
draw any great distinction, it is merely a question 
of degree; if you shoot along the roads the game 
goes away a certain distance, some miles. 

1521. That is to say, the game gets shy ?— 
Yes. 

1522. Is it your experience that the fly follows 
the game?—The morsitans type does. The palpalis 
chiefly resides along the water-sides, wherever the 
game is, and it attacks the game as it comes to the 
water-side, and follows it a short distance. 

1523. Do you find palpalis remaining, 
the game disappears ?— Yes. 

1524, And remaining as numerous, although the 
game disappears ?—So far as we have been able to tell 
at present, yes. 

1525. What, then, is its source of food ?—I think it 
is omnivorous ; anything cold or hot blooded it will 
feed on. 

1526. Have you been able to keep palpalis alive on 
any vegetarian diet >—No. 

1527. Have you tried ?—Yes. 

1528. And failed P—Yes. 

1529. Did you arrive at the conclusion, then, that it 
would be impossible for palpalis to live unless.it had 
some animal diet?—I have not done enough work 
myself to say, but 1 believe that is the conclusion. 

1530. Have you formed any conclusion as to 
morsitans in that direction *—-I have not worked with 
morsitans. 
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1531. You have formed no opinion ?—I believe the 
same thing holds, that you could not keep them alive 
with vegetable juices. 

1532. Have you formed an opinion with regard to 
the disappearance of fly when the game disappears, in 
the case of morsitans? Does morsitans disappear when 
the game disappears >—That I only know from hearsay. 
I have never seen anything of the kind happen because 
I do not know of any tract in my country where the 
game has actually utterly disappeared. 

1533. With regard to the country of many of these 
South African places, is it not a matter of general 
knowledge that when the rinderpest exterminated the 
game the fly disappeared from these areas ?—Yes, I 
believe it is. 

1534. Have you formed any opinion—could you 
say from the habits of these flies that they were likely 
to disappear if the game disappeared ?—Morsitans, 
yes; I should think they would. 

1535. (Sir Mackenzie Chalmers.) Your work has 
been administrative, not research work ?—For the last 
seven years it has been administrative. 

1536. And you have been concerned with the 
removal of the population from the palpalis area >— 
Yes. ' 

1537. What is the mortality at present from 
sleeping sickness in Uganda ?—It is very small; I 
cannot give you the percentage, but I think there were 
only 200 deaths last year or perhaps not quite 200. 
This figure is for Buganda Kingdom. For the whole 
Protectorate it would be nearer 2,000. 

1538. In what population ?—Two millions, perhaps. 

1539. How are those deaths accounted for if you 
have removed the population from the palpalis area ? 
Are they old cases, or what ?—I think, as far as we 
can tell, they are mostly old cases, and some of them 
come from areas where the population has not been 
removed for so very long. 

1540. Have you got morsitans in Uganda to any 
great extent P—You mean in the Protectorate ? 

1541. Yes, under your jurisdiction, whatever it is ? 
—There are three parts of the Protectorate where it 
is quite common. 

1542. Do you have sleeping sickness there ?—No, 
only where palpalis exists also. 

1543. The morsitans there is not infective —Not 
so far as I know. 

1544, Did you examine the antelopesthere? Do 
they bear pathogenic trypanosomes ?>—Pathogenic, yes, 
to domestic animals. 

1545. But not to man ?——Not as far as we know. 

1546. Morphologically, are they distinguishable 
from the pathogenic ?—I am afraid we have not quite 
done enough upon that to say, but there is a report 
being submitted which tends to show that there is 
something very near the human parasite which has 
been found in the game. 

1547. But you do not have sleeping sickness —That 
covers rather different ground. We do not have 
sleeping sickness unless there is palpalis as well. That 
is very definitely shown in Uganda. 

1548. You attribute the Uganda disease really to 
palpalis P—Yes. 

1549. And you acquit morsctans in Uganda ?—All 
the evidence hitherto goes to show that morsitans 
does not carry human infection. 

1550. Can you say in any way why morsitans should 
carry it in Rhodesia and Nyasaland and not in Uganda ? 
—There is no reason I know, and it is quite possible 
that isolated cases may have occurred and have not 
been seen, but I think if there were many they would 
have been found by now. 

1551. Do you suggest that a game-clearing ex- 
periment should be carried out in Uganda, and if 
so, is that to be in the palpalis area or in the morsitans 
area ?—I think it would have to be a separate ex- 
periment for the two; the conditions are different. 

1552. Could you fix on any likely sites where the 
experiment could be carried out effectively P—I could 
find sites or describe them in Uganda, but it would 
be difficult to put them into terms which could be 
followed. 


MINUTES OF EVIDENCE. 


xr 


7 


ae A LL TE LS ES A SR AE AE SE ASS I AAR AA A ANNE ARE 2 SEA ENE oA 


4 November 1913. ] 


Mr. A. D. P. Hopass, ¢.M.G., M.D., M.R.C.8., L.R.C.P. 


[ Continued. 





1553. What kind of site would you recommend, 
and how would you proceed? What is your notion ?— 
Tam afraid I have not thought the whole thing out. 
The experiment with regard to morsitans would be 
a very difficult one to carry out. 

1554. You mean it spreads over such a wide area 
of country; it is not confined to a special kind of 
country like the palpalis ?—No, it is a wandering fly. 

1555. Is it known how far it wanders ?>—No. 

1556. But in your opinion it wanders widely ?—I 
think so. 

1557. What is the experiment you would suggest in 
Uganda with regard to palpalis? Could you give us 
any details ?—I had better give you the conditions 
which would have to be present in the area. 

1558. Yes.—First, you would have to have a coast 
line or shore where there is plenty of fly and also 
plenty of game, and the fly is known to be infected at 
the time the experiment commences, 

1559. And also sleeping sickness ?—Not necessarily, 
because you see we have already moved the sleeping 
sickness and the fly continues infected with the same 
infection, as we believe, through the game. It would 
not be necessary to send any people back there except 
for the purpose of carrying out the experiment. 

1560. What sized area would you take, and how 
would you proceed? Would you fence it? I want to 
get at what your idea of the experiment wouid be P— 
You would mark it off by fencing for the palpalis 
experiment. You would clear also wide belts on each 
side to prevent migration of the fly ; that is one thing. 

1561. How wide must they be ?—From 300 to 500 
yards, I think, would be quite wide enough; that is 
about a quarter of a mile, say. 

1562. You think palpulis would not cross that ?— 
It does not as a rule. 

1563. Then it would not be a very expensive 
experiment there ?—Not so expensive as the morsitans 
experiment. 

1564, You have got the lake on the one side; you 
would have a clearing on the right and a clearing on 
the left, and behind nothing ?—Behind I do not think 
it would be necessary to clear at all, unless you wanted 
a large area. 

1565. The fact is that palpalis does not go many 
hundred yards away from its own water ?—That is so, 
as a rule. 

1566. What length of strip would you desire to 
make a clearing for an experiment you could in any 
way rely on?—If one had a favourable place, say, 

containing a drinking place for game, you would not 
want a large area. I think a mile would probably 
be quite sufficient. 

1567. Would you clear out the population ?P—I 
should presume they had already been cleared. 

1568. There would be no source of infection from 
human beings? — No. The people sent in for the 
purposes of the experiment would have to be medically 

_ examined. 

1569. How would you test the experiment after- 
wards? You would clear away the game; but how would 
you test the infectivity of the flies afterwards ?—That 
would have to be done in the same way as it is tested 
now; it would have to be done by animal inoculations. 

1570. The ultimate test cannot be applied, of 
course, that is man ?—No. 

1571. That is quite impossible ?—Yes, that is im- 
possible. 

1572. So that there would still be a lingering doubt 
at the end of the experiment whether you had cleared 
away the trypanosome which was infective to man ?— 
I think for all practical purposes it would be 
conclusive. 

1573. Have you thought at all what would be 
necessary in the morsitans area, or is that outside your 
province ?—-I do not myself know enough about the 
habits or the bionomics of morsitans to lay down exact 
conditions, but Iam quite sure you would have to have 
certain conditions, which would be very difficult to carry 
out completely. 

1574. An experiment has been suggested to us, and 
from your long experience in Africa, perhaps you 
could give us some opinion about it there is a road 





called the Domira road in Nyasaland, which passes 
through 20 miles of fly country; there is a population 
of about 3,000 people on the sides of the road, I 
understand, and it is suggested as an experiment that 
the game should if possible be driven out from five miles 
on each side of that road and a fence erected to prevent 
their coming back?—I think that would be quite 
practicable and not present much difficulty and would 
be of value, but of course there are manv things con- 
nected with it. If you were to have a perfect experi- 
ment to test infectivity before you began and afterwards 
at intervals, and all that sort of thing, it would be 
very difficult and would take a long time; if you just 
drove the game back, killing some and driving the rest 
away and fencing it out, that is perfectly easy and 
ought not to cost a great deal of money. 

1575. Do you think it is easy to put up an effective 
fence for 20 miles on each side of a road P—Yes, such 
fences are put up round farms in East Africa—a barbed 
wire fence. Of course, you cannot fence elephants 
out. 

1576. If elephants broke through the fence, would 
you not get all the other animals back as well ?—Yes, 
I am afraid you would. 

1577. Is it easy to drive them away some miles 
permanently ?>—They are very difficult animals to deal 
with. 

1578. Is it a practicable experiment ?—I think it is 
quite practicable. You would have to look out for the 
elephant breaksand mend them up as they do with the 
telegraph wires. We keep up our telegraph wires in 
spite of the elephants. 

1579. You would have continually to be patrolling 
the fence P—Yes, 

1580. How would you get rid of the animals which 
went in after the elephants? If an elephant makes a 
hole in the fence a lot of other animals will crowd 
through, will they not ?—I think not; I think once 
they got into the habit of staying out they would not 
come back unless there was some temptation in the 
way of better food or something of that sort. 

1581. Do you think five miles is a sufficient belt 
on each side of the road to make the experiment a 
successful one ?—It depends on what the experiment 
is to show. If it is to show the effect on the users of 
the road and the cattle driven along it, and so on, I 
think it is quite sufficient. 

1582. Have you formed any opinion as to the cost 
of such an experiment ?—I am afraid I could not do 
that. 

1583. Who could ?—The local authorities in Nyasa- 
land would be able to give an idea of what it would 
cost, if they were told what work was to be done. 

1584. The object of the experiment would be to 
show either that the fly remained behind and ceased 
to be infective, or that the fly followed the game ?— 
Quite so. 

1585. And ultimately one could only judge as 
regards man by men using the road again ?—Yes. 
There is exactly the counterpart of this road in 
Uganda, a 20-mile belt of morsitans, which I had in 
mind; this perhaps is a suitable place for experiment 
with regard to morsitans but not as a complete experi- 
ment with examination before and after. There is, 
however, no known human infection and little, if any, 
population. 

1586. Why not have an examination before and 
after ?—Because the whole thing would take years to 
get data that would really be conclusive bacteriologi- 
cally, but to protect the road, drive back the game, 
and in all probability turn away the fly as well, would 
take a very little while and could be carried out at 
once. 

1587. (Dr. Chalmers Mitchell.) How long is it since 
the population was cleared away from the infective lake 
shore in Uganda?—The removals began in 1907, I 
think, and lasted until the end of 1908, and I think the 
islanders were removed in 1909; there have been 
smaller removals going on since. 

1588. So that for four or five years there has been 
a pretty effective clearance P—Yes. 

1589. But the fly still remains equally abundant ?— 
Fes. 
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1590. Do they still remain equally infective >— 
Unfortunately we do not know the percentage of 
infectivity at the time the population was removed 
because the work of testing could not then be done. 
The percentage of infectivity has, however, decreased. 

1591. But they still remain infective ?—Yes, they 
still remain infective. 

1592. How do you prove their infectivity ?—It is 
proved by the inoculation of susceptible animals. 

1593. Such as?’—Such as monkeys and rats ; 
have been the chief animals used. 

1594. You have seen a great many cases of the 
Uganda sleeping sickness, of course, in human beings ? 
—Yes. 

1595. It is a disease which is quite definite, is it 
not ?—Yes. 

1596. Not difficult of diagnosis ?—I am afraid it is 
difficult in certain stages, because at certain stages the 
person may appear to be well. 

1597. I did not quite mean that you can tell the 
moment they are ill.—If you see a case through for 
any length of time it is quite a definite type of 
disease. 

1598. Do you happen to know the Nyasaland 
disease ?—I have not seen it. 

1599. So you cannot tell me if the type is closely 
similar or suggests a difference ?—From what I have 
read about it it seems to be a more acute disease—I 
think that is all I can say without having seen it—a 
more rapid disease. 

1600. You have seen this Uganda sleeping sickness 
in animals, of course—in monkeys ?—Yes. 

1601. Is it very much the same picture in monkeys 
as in human beings ?—There are very great differences, 
In some monkeys you get a picture almost like the 
human sleeping sickness, but in other experimental 
animals there is very little resemblance clinically. 

1602, Then in rats ?—In rats it is different again. 

1603. What I am trying to get at is really this. 
When your flies are proved to be infective by giving a 
certain disease to certain laboratory animals, are you 
quite sure that you are giving them the same disease 
as human sleeping sickness?—I think we feel quite 
sure, but I am not a bacteriologist and I take the 
bacteriologist’s word for it. 

1604. I do not want the bacteriologist’s word.—lI 
am quite satisfied that the bacteriologist is right. 

1605. Excuse me, but I do not want that from 
you; I ask you asan expert on the disease, on 
clinical symptoms of the disease. You are watching 
the character and the history and so forth of the 
disease, and you are quite satisfied, if you see a case 
sufficiently long, that you cannot mistake the Uganda 
sleeping sickness for anything else in a human being ? 
—Yes. 

1606. Are you quite sure that you cannot mistake 
it for anything else in a monkey ?—I am afraid I do 
not quite understand what you want. 

1607. Iam sorry, but I will put exactly what is in 
my mind ; I want to be satisfied, apart from morpho- 
logical evidence, that when you say the fly remains 
infective it remains infective with the Uganda type 
of human sleeping sickness ?—I am satisfied in this 
way: if you take a fly infected from a human being 
with sleeping sickness and another fly infected from 
the forest and inoculate them both into susceptible 
animals, say the monkey, if you get the same disease 
from both flies in the monkey, then the infection is 
the same infection and it is the human infection. 
That has been done. 

1608. Then, when you say the fly remains infective, 
you mean that it produces in the laboratory animals 
a disease which you recognise to be as nearly as 
possible identical with the disease which the infecting 
animal would have received from a known case of 
sleeping sickness P—Yes. 

1609. You are satisfied of that ?-—Yes. 

1610. You know, of course, that a good many 
people think that the disease which is called nagana 
is simply a general native namie given to various kinds 
of wasting diseases ?—Yes. 

1611. But notwithstanding that you are quite clear 
there is only one kind of disease you can see in 


they 


various but identifiable phases in man and animals ?— 
Yes, Tam convinced there is one disease produced by 
the trypanosome which is called gambéense in man and 
animals. 

1612. That is different, because you admit that to 
identify the trypanosome called gambiense is a very 
difficult morphological feat, is it not ?—No, I do not 
think it is so very difficult; it requires expert know- 
ledge, but I should not call it very difficult. 

1613. You are quite certain that an expert, which 
you at present do not profess to be, from the merely 
morphological point of view, would have no difficulty 
or no reasonable difficulty in identifying the trypanosome 
known as gambiense wherever he found it ?--I have 
no doubt he could identify it under reasonable 
conditions. I mean that he could recognise the type, 
not that -he could necessarily diagnose individual 
trypanosomes in a given specimen. 

1614. Morphologically ?—Yes. 

1615. And this supports you in the view that Ae is 
the same disease in man and animals ?—Yes. 

1616. (Mr. Rothschild.) We have had. evidence 
before us that palpalis will feed ravenously on other 
creatures than the so-called large game animals. 
Do you not think that, supposing the extermina- 
tion or driving away of the big game out of the 
fly areas must necessarily take several years before 
it is complgte, the fly in the meanwhile will be able to 
transmit the infection to other reservoirs not at present 
existing, such as baboons, foxes, and animals of that 
sort ?—I do not think that a new reservoir is likely to 
be evolved in the course of a few years. Do I under- 
stand that I am asked whether new reservoirs are 
likely to arise if the game is driven out? 

1617. What I meant to say was that at present, 
with the exception of the large lizards and crocodiles 
and certain birds, the tsetse-fly, palpalis, at any 
rate, and morsitans, prefers the large animals and 
human beings to the smaller animals ; but. do you not 
think it possible that during the destruction of the 
game animals the biting of other animals by the tsetse 
flies would +infett them and they would naturally . 
become reservoirs, because as you reduce the favourite 
food of the fly it must search for something else. I 
understand that if you carry out an experiment on a 
small scale and drive out or destroy the game very 
rapidly, which you say could be done, this would not 
be so likely to arise, but if you start exterminating or 
driving out the game over a very large area it would 
take a considerable time, and during that time the 
fly would find means of inoculating other creatures. 
As far as I can gather from the various witnesses 
who have been examined before, the bulk of the 
experiments on monkeys have been carried out from 
other monkeys than baboons, and the fact that the 
other monkeys died extremely rapidly does not at all 
mean that the baboons would do so, because they are 
much more powerful animals ?—As far as my know- 
ledge of the experiments go, I believe I can say that 
no baboon has been infected yet with gambiense.: - 

1618. But they have never tried ?—Yes, they have. 

1619. They infected the baboon with scarlet fever 
from a human being, so why not with the other thing ? — 
—Sir David Bruce brought home a baboon with him 
from Uganda which had been experimented upon 
certainly for a year and was never infected. 

1620. It had the trypanosome in its blood >—No, 

1621. (Str Stewart Stockman.) In saying that a 
trypanosome infection might be carried by a human 
being for 10 years, do you mean that the human being 
becomes salted, as it were ?—No, I mean that the 
infection has been known to last for that time. 

1622. The real question is, do you consider man a 
reservoir of any importance? — No, not from the 
endemiological point of view. I look upon man as a 
temporary and game as a permanent reservoir. 

1623. (Mr. Austen.) You refer in paragraph No. 1 
of your evidence to game and other wild animals 
which form reservoirs for trypanosomiasis or trypano- 
some infections: were you referring to any particular 
animals when you said “other wild animals” ?—I was 
thinking only of the wild -pig, but there are possibly 
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others which may be found by this Committee to be 
reservoirs. 

1624. You do not know of any other wild animals 
which have been proved to harbour the trypanosome ? 
—wNo. 

1625. When you say the trypanosome infection 
may be carried by a human being for 10 years or 
more, are you acquainted with many instances in 
which that has been proved to be the case ?—No, I 
know it is quite the exception. 

1626. Can trypanosomiasis (I do not say sleeping 
sickness) be transmitted by a human mother to her 
offspring ?—I can only say that all the experiments 
Lhave ever read about go to show the contrary. I 
believe that all experiments tend to show it cannot be 
transmitted. 

1627. As regards those experiments do you mean 
that new-born children of mothers infected with 
trypanosomiasis were examined and found not. to 
contain the trypanosome in their blood ?—Il have no 
data. It is very unusual, in my experience, for an 
infected woman to bear a living child. 

1628. You were not referring to experiments of 
that sort —No, I am referring to animal experiments. 

1629. Would systematic extermination of big game 
be practicable in Uganda ?—Total extermination, I 
should say, would be quite impossible, but extermina- 
tion of game in the parts of the country that chiefly 
matter from the point of view of traffic and residence, 
T think would be quite possible. 

1630. (Chairman.) Do you mean large game. or all 
game ?—I mean antelope generally. 

1631. (Mr. Austen.) It would be quite impossible to 
kill off all the animals ?—Quite impossible, or all the 
antelope either. 

1632. Are you aware that something of that kind 
has been suggested with regard to Rhodesia ?—Yes. 

1633. But whatever may be the case in Rhodesia it 
would not be ‘possible to carry it out in Uganda ?—It 
would be possible. Iam not quite sure what you want 
me to say. 

1634. You have practically answered my questions 
before, I know, but would it be possible_to kill off every 
individual of every kind of antelope and everything 
else that is commonly known as big game in Uganda ? 
—It would not be possible, I think, and it would not be 
necessary. 

1635. I did not ask about the necessity, but whether 
it would be possible?—I do not think it would be 
possible. In the course of a century or so you might 
do it, but the only way you could kill off game entirely 
is by replacing it with either human population or 
domestic animal population, something to drive it out. 

1636. You said something about the disappearance 
of Glossina morsitans as the result of rinderpest in 
game. Are you aware that a case has been reported 
on competent authority in the north-eastern Trans- 
vaal in which at the fime of the rinderpest epidemic 
of 1896 and 1897, although all the game was not 
exterminated, although a very considerable remnant of 
game remained, Glossina morsitans itself disappeared ? 
Are you aware of that case ?—No. 

1637. Would you admit that if that were the case 
that would tend to show that it would not necessarily 
follow that if the game were exterminated Glossina 
morsitans would go too ?—Yes, I admit that; I admit 
it apart from that. Ido not think it follows that if 
you exterminate game you exterminate morsitans. 
You might in some places; it all depends on what 
other food supplies they have, and so on. 

1638. Have you any evidence, of your own know- 
ledge, which throws any light on that question either 
way ?—-The question of the connection between the 
morsitans and game P 

1639. Yes, the probable disappearance or non- 
disappearance of morsitans subsequent to the 
disappearance of game. Have you any personal 
knowledge of that from your own experience P—No, 
I have no experience of the destruction of game. 

1640. Or the driving of it away ?—No, only the 
natural movements of game, and then the fly appear to 
me to follow the herds to a great extent. 


1641. (Str Edmund Loder.) Do you think there is 
any island in the big lake that would make a good 
place for an experiment of clearing the animals, 
for that would be the easiest method ?— Yes, but 
I do not think we could get the conditions very well, 
and it is very difficult to use one island or to admit 
any access to it or allow communication with it 
without opening a whole group. 

1642. There is no one island isolated by itself ?— 
No, they are all very much together in groups. 

1643. Do you know whether the crocodile, or any 
of the big birds on the lake, the cormorants, for 
instance, have ever been found infected with trypano- 
somes ?—I do not think they have; so far as I know, 
they have not. 

1644.. They have been examined ?—Over and over 
again. 

1645. Palpalis feeds on them ?—Yes. 

1646. But does not infect them, as far as you 
know ?—That is so. 

1647. (Mr. Buxton.) Did I understand you to say 
that you know the areas in Uganda where the morsitans 
exists >—Yes. 

1648. And the game exists ?—Yes. 

1649. And that game is infected ?—It is infected, 
but with what particular trypanosome infection I have 
no precise data as yet. 

1650. It has not been examined for that purpose ? 
—It has been examined in one district, but the report 
has not yet come in. 

1651. Supposing the gambiense is present in the 
game it would be rather a curious thing if the natives 
were not infected by the disease ’—Yes. 

1652. It is therefore rather important to ascertain 
that P—As a matter of fact, in the area I am speaking 
of there are either few or no human inhabitants. 

1653. Does that, to your mind, account for the fact 
that the disease has not been found P—No, I think 
there is some other reason than that. 

1654. However, it has not been ascertained ?—I am 
afraid I do not quite follow the question. 

1655. I mean that the disease conceivably might 
exist there without its being observed ?—You mean the 
Rhodesian disease ? 

1656. Yes.—Yes, it is quite thinkable it might be 
there; but I think it is quite impossible that it should 
be there to any great extent, in epidemic form. 
There may have been in the course of time sporadic 
cases. 

1657. I understand in exceptional cases you have 
known the infection to last for ten years P—Personally 
I know of one case in which the infection was almost 
certainly present for nine years, but the other cases I 
am thinking of I have not seen myself, I have read 
about them. 

1658. Would that be ten years from the time the 
natives were removed from their original habitat, or 
10 years that that case was suffering from the disease ? 
—Ten years that the case was known to be infected, 
known to carry trypanosomes. 

1659. For those ten years I suppose that case was 
a reservoir ?—Yes. 

1660. In those areas where you know morscttuns 
exist in Uganda (my colleague asks me to ask this 
question) does cattle disease occur P—Yes. 

1661. (Dr. Bagshawe.) I only have one question I 
should like to ask and that is, what percentage of 
palpalis is now infective on the Victoria Nyanza, from 
the more recent experiments ?—I am afraid I could 
not say offhand; it is something like 1 per mille. 

1662. Is it as much as that? I thought it was 
very much less?—I may be wrong; I have forgotten 
for the moment what the percentage is, but I know it 
is a very small one. 

1663. (Chairman.) I just want to ask one or two 
questions. You told Dr. Chapple that the remoyal of 
the population in Uganda was only a temporary 
expedient. I did not quite follow the meaning of that. 
—What I meant. to say was in relation to stamping out 
the disease it is a temporary measure. Removing people 
from the source of infection may stamp out the disease 
as long as we keep them away, but in the meantime we 
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are letting a lot of the best land in the country lie 
idle. 

1664. What you contemplate is, that if you found 
the fly free from infection, or if the fly disappeared, 
this would be really a temporary measure, and the 
population could go back to its old quarters ?—Yes, we 
hope some day that something will be discovered which 
will enable the population to yo back. 

1665. I want to ask you about something I did not 
quite follow in your answers to Sir Mackenzie Chalmers. 
You said that in Uganda, as far as you are aware, 
morsitans does not carry infection P—Yes. 

1666. Has the morsitans fly in that area been 
examined ?—Yes. 

1667. Do you know what, if any, trypanosomes it 
has which carry infection —It carries trypanosomes 
pathogenic to cattle. 

1668. Can you say what trypanosome it is P—It 
carries vivax, pecorum, possibly nanum, and I think 
another, ingens. 

1669. Does it carry gambiense ?—It has not been 
found, so far as I know, to carry gambiense in its 
natural state, but the examinations have not been very 
many so far. 

1670. Does it carry brucei or rhodesiense ?—I 
should think, no doubt, it carries that type, but it has 
not been reported so far as I know yet to carry 
rhodesiense. There is a report, I believe, at the 
Colonial Office now which shows the latest work upon 
that, but I have not seen it myself. 

1671. In that area there is wild game ?—Yes. 

1672. In that area there is morsitans ?—Yes. 

1673. Can you account, apart from the sparsity of 
the population (there is population, I understand), for 
the absence of human sleeping sickness? -- No, I 
cannot; there is no reason so far as we know. 

1674. Can cattle live in that area?—No; there are 
no cattle actually in that area (7.e., the area referred to 
in answer 1585). 

1675. You have the conditions in that area that 
cattle cannot survive, but man is apparently unaffected ? 
I say “apparently ’ advisedly. — Yes, I think we 
may say that, practically speaking. There are no people 
living in the area, but there are plenty passing 
through. 

1676. We are told, you know, that in Nyasaland, 
where the native villages are, there is no morsztans, so 
that where the natives would meet the morsztans 
would be while working in the bush and in the fields 
outside ?—Yes, or passing along the road. 

1677. That would be the same whether it was in 
this region of Uganda or in Nyasaland ?—Yes. 

1678. The same conditions really would exist, 
subject to the population being less —Yes. 

1679. You were in Uganda, I understand, before 
the epidemic ?—I am not quite sure. We do not 
know when the epidemic began. I was there before 
the epidemic was discovered. 

1680. That is quite sufficient for my purpose, but 
up to the time of the epidemic, whenever it began, the 
palpalis was there ?—Yes. 

1681: And the wild animals were there P—Yes. 

1682. What, in your judgment, either from what 
you know yourself or from what you have learned, 
was the apparent cause of that outbreak P—My opinion 
is that it was due to the opening up of the porter traffic 
from the Nile. 


1683. By what agency was it carried p—By human 
agency. 

1684. And as far as you know, from inquiries prior 
to that occurrence, was there sleeping sickness in 
Uganda ?—So far as I have been able to get from 
natives by inquiry there is nothing to show it was 
there before. They have no definite history of 
anything of the kind, but that is not conclusive when 
you know the native. His memory goes back a very 
little way. 

1685. (Mr. Buzxton.) From what source do you 
think this epidemic came ?—From the west, that is 
to say, from the Congo. I think the trypanosome 
was a new factor introduced. 

1686. (Sir Mackenzie Chalmers.) And it was intro- 
duced from a human being, so to speak, into the ante- 
lope P—Yes, that is a possibility. It is impossible to 
say. 
1687. Do you think probably the antelopes were 
free from gambiense before it was introduced by 
human carriers? — Of course itis a very difficult 
question. From one point of view it would be more 
likely that the antelope would have it first, because 
they are not harmed by it, but on the other hand, as far 
as we have been able to account for it yet, the only 
method of infection we can think of is human agency, 
because there has been no movement. of game from 
infected areas. 

. 1688. Do you think the main spread of the disease 
in Uganda was from man to man wd the fly, or from 
game to man vid the fly ?—Undoubtedly from man 
to man during the epidemic. 

1689. (Dr. Chapple.) Is it not your opinion that 
the immunity enjoyed by wild ruminants compared 
with the susceptibility of domestic ruminants suggests _ 
that that immunity over ages and ages has been 
acquired by the native game ?—I do not know quite 
how to express myself, but I admit that is a very 
reasonable view to take of the infection* of game and 
the condition under which they are infected. At the 
same time I can think of no other way of the disease 
being introduced into Uganda. I do not attempt to 
reconcile the two. 

1690. Do you think it possible for a whole race of 
animals to acquire immunity in so short a period 
although in contact with the infection for only a few 
years P—The game might have acquired immunity 
elsewhere ; the game might have acquired immunity 
to this trypanosome before it ever got to Uganda 
at all. 

1691. You mean immunity in relation to a similar 
organism, not necessarily this one ?— Perhaps this 
one; the game which is now in Uganda may have 
originally come from West Africa for aught I know. 
The animals may have acquired immunity before they 
came to Uganda by the ordinary migration of animals, 
and the disease may have come to man later—that 
is a possibility. 

1692. (Chairman.) If I follow your answers to Sir 
Mackenzie Chalmers aright, you suggest (I do not 
ask for more than an opinion, of course) that the 
animals which have always been there and the palpalis 
which have always been there were both free from 
infection until it was brought by man from the Congo, 
and that then the animals which acquired the trypano- 
some from man became the principal reservoirs and 
infected men or cattle. That is the chain if I follow 
it P—I think that is quite right. 


The witness withdrew. 


Professor EK. A. Mincuin, F.R.S., called and examined. 


1693. (Chairman.) You have been good enough to 
furnish us with a proof of your evidence, and also we 
have before us the address you gave to the British 
Association on the 15th September of this year ? 
—Yes. 

1694. They are both of very great interest, if 1 may 
say so. I would like to take your proof and ask you 
this: in the first paragraph of your proof you raise the 
point as to whether, assuming the game to be a 
reservoir of the sleeping sickness trypanosome both 


in man and cattle, it may not be the only reservoir, and 
you refer to domestic stock, I think ?—Yes. 

1695. With regard to domestic stock, is it not a 
possible hypothesis that while the enormous majority 
of a herd of cattle might be susceptible to infection, 
there might be individuals in that herd which would 
be tolerant or immune to the trypanosome and still 
maintain themselves as a_ reservoir ?—Certainly, I 
should think it was quite possible that there would be 
every degree of variation in the extent ‘to which cattle 
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would be affected by the trypanosome; and that some 
might live much longer than others. Whether there 
would be any which would outlive it altogether one 
can hardly say, although I should think it extremely 
probable with native cattle and less likely with 
imported cattle. I think with native cattle it would be 
probable that some might maintain their existence in 
spite of the infection. 

1696. I only want your opinion about it, as we 
know in some diseases in men or in animals some 
individuals apparently existing under the same con- 
ditions are resistant and some less resistant ?—Yes, 
certainly. 

1697, With individuals living under the same con- 
ditions there might be individual variations, as well as 


variations in a breed of cattle?—I should certainly 


think so. 

1698. Have you considered the question we have 
to deal with, both as regards Uganda and Nyasaland, 
or only as regards Uganda ?—I have personal experi- 
ence only of Uganda. I have been in Uganda eight 
months and I have not been in Nyasaland; in fact, 
I have never been to stay for any time in a country 
where morsttans occurs. I merely passed through in 
going to Uganda, so that I cannot speak from expe- 
rience with regard to the morsitans country; I can 
only speak from personal experience with regard to 
palpalis country. 

1699. You would agree that the question as regards 
dealing with fly, at any rate, in Uganda and Nyasaland 
is very different >—Yes. 

1700. Palpalis has only a limited area ?—Yes. 

1701. For morsitans the area is large and unknown ; 
is that right?—Yes. So far as I can gather from 
reading about Nyasaland, and so forth, it is very 
different. As I have said in this evidence of mine, 
morsitans has a much more unrestricted range; it is 
not limited to such special and narrow conditions as 
palpalis is, which, of course, does make a_ great 
difference to the problem. 

1702. It has been suggested in various quarters 
that, acting on the basis that the wild game is a 
reservoir of the sleeping sickness carried by palpalis in 
Uganda and morsitansin Nyasaland, experiments should 
be made in a limited area of a considerable size either 
to exterminate or to expel the wild game, with a view 
to seeing what effect it would have either on the fly 
itself or onits infectivity. I will ask you first whether 
in Uganda you think that would be feasible and 
sufficient to enable you to expect results which would 
be at all conclusive ?—Yes, I think in Uganda it would 
be very feasible, because it would be possible to take 
an island, a place which was limited naturally, and to 
keep it under observation perhaps more easily than 
could be done in Nyasaland. It is not a question in 
Nyasaland of dealing with a fly which lives close to 
the water, and the fly there has a very much wider 
range, whereas in Uganda it is a fly which lives near 
the water, and therefore it would be easy to make an 
experiment with regard to it on an island. 

1703. The objects of the experiment would be two- 
fold; one to see whether when the wild game dis- 
appeared the fly disappeared, the second being, if that 
were not the case, whether the fly which remained 
continued to be infective. Those are the two main 
objects of the experiment ?—Yes. 

1704. Supposing you cleared the game off, could 
you find any island so far from the mainland that 
newly infected fly might not come to the island and 
make your experiment in that respect of no effect ? 
—I think it would be quite easy on the Victoria 
Nyanza to find an island which was at least three 
yiiles or a mile or two from another one, and much 
further than the fly would migrate across. 

1705. Are you quite sure that is safe from the 
point of view of the distance the fly will migrate ?— 
T know that when you approach an island in a canoe 
the fly comes out a hundred yards or so to meet the 
canoe, but I do not think unless some flies settled in 
the canoe and were carried across they would in any 
other way go more than a short distance across the 
water from the island. 
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1706. Do you not think there are periodic migra- 
tions much wider than the flight occasioned by their 
disturbances ?—I have no evidence of that. 

1707. I do not know if you have seen the paper 
written by Mr. Fiske on that subject ?—I did just 
see it; those were rather theoretical ideas or sugges- 
tions thrown out before he saw the fly at all, were 
they not ? 

1708. If he is right, it would leave it perfectly 
open to the fiy to go to any island ?—It is quite 
possible that in a continental area there may be 
migrations of the fly across the country, but I doubt 
if there would be extensive migrations of the fly across 
water in the case of an island, because it is very 
different in the two cases. 

1709, Take your island; supposing all the game 
was killed there—and when I say “all the game,” I 
ask this preliminary question, what do you include in 
game ?—In an island in the Victoria Nyanza, prac- 
tically, so far as I know, the only wild animal implicated 
is the situtunga, and it would be merely a question of 
destroying the situtunga. I do not think, so far as 
I know, on the islands of the Victoria Nyanza there 
is any other what one would call large wild ruminant 
at all implicated in the matter. 

1710. 'That could be done, you think ?—I should 
think quite easily in any island. 

1711. Do you suggest that the smaller mammals, 
rats and those sort of things, could be destroyed ?— 
I do not know; it would be rather a matter for investi- 
gation. It is very difficult to say what is on these 
islands. There are a great many monkeys, but, so 
far as I know, there is only one instance, or perhaps 
two, of a monkey having been found in nature infected 
with the trypanosome of sleeping sickness. 

1712. Take it that you have destroyed substantially 
the warm-blooded mammals, or most of them, do you 
consider that that would be likely to produce the 
disappearance of the fly?—I do not think it would, 
because I am very well acquainted with an island on 
the Victoria Nyanza called Kimmi, where the fly swarms 
more thickly than I ever saw them swarm at any other 
place at-all, and where there is no game except lake 
birds, which rest along the shore, and crocodiles, and 
things of that sort. So far as I was able to see, on 
that island there was no game of any kind, no monkeys, 
and practically no large mammals. 

1715. What do they feed on?—So far as I know 
the flies feed on the wild birds, the divers, cormorants, 
&c., which rest in enormous numbers on the trees; on 
crocodiles, and possibly also hippos. 

1714. Reptiles P—There are reptiles; the large 
lizards of the genus Varanus, snakes, &c., but in the 
case of the island of Kimmi, so far as I know, the 
water birds, the crocodile, and the hippopotami, are the 
chief food of the tsetse-fly, which must have a great 
deal of food there, because I never saw it in any other 
place so abundant. 

1715. Have you examined those fiies at all to see 
what their food has been '—Not personally, but I think 
Captain Gray, who was with me there, examined some 
of them, I think, without much result. 

1716. Did you generally or uniformly find traces 
of blood of some kind, whether of bird or reptile P—No, 
I have not enough evidence. Personally I only paid 
day visits to the island, as it were, coming in the 
morning and going in the evening. I did not carry on 
extended observations there, but my colleagues did on 
Kimmi and on the neighbouring island Nsadzi, which is 
two or three miles off. They conducted investigations 
for some time, but I do not know that they paid atten- 
tion to the special point as to what blood the flies 
contained. 

1717. I want to ask a question, not about Uganda. 
but about Nyasaland, for this reason, because in 
Uganda you have removed the population from 
the fly. Take Nyasaland; supposing the experiment 
was carried out there and the fly was deprived of the 
food it derives from the wild game, do you think there 
would be a substantial risk of that driving them into 
closer connection with domestic animals, and so bring 
this reservoir really nearer man than the present 
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reservoir ?—Yes, I think there is very considerable 
danger of that, and I have always thought so. 

1718. Being deprived of one sort of food it would 
seek food as similar as it could to which it could get 
access ’—1 think that is extremely probable, especially 
in Nyasaland, where the fly would inhabit continuous 
country, not like flies on islands, so that it would be 
much more easily able to migrate in any way. I have 
always thought of that as a great risk. Whether it 
is a real risk or not one can only determine by 
experiment. 

1719 That danger would be modified, would it not, 
by the fact that domestic cattle are more or less kept 
in cleared areas which are not convenient to morsitans ? 
—Of course, that is a question of a knowledge of the 
country itself, which I have not got so far as Nyasa- 
land is concerned. 

1720. Assuming an experiment of this kind was 
andertaken, whether in Uganda or in Nyasaland, how 
long do you think it would be before any opinion could 
be formed as to its having become what one witness 
called: a clean area, that is to say, where the fly had 
ceased to be infective?—That is a very difficult 
question to answer, because we have no accurate data 
at present as to how long the fly lives in nature. Of 
course, the length of time a fly lives in captivity is not 
necessarily a sure indication of how long it would 
live in nature. It is perfectly certain’ that when 
once a fly is infective and has the trypanosomes 
established in its salivary glands it remains infective 
as long as it lives, so that the answer to that question 
would be, that it would depend on the length of the 
fly’s life. Supposing, for instance, the fly lives a year, 
T should think you would require quite a year to know 
whether the fly had ceased to be infective or not. As 
the fly is a very slow breeder and only produces one 
larva, probably at intervals of about six weeks, it means 
it must live a fairly long life in order to maintain its 
existence. 

1721. That answer is subject to being clearly 
satisfied that the flies cannot infect each other and 
that a fly cannot inherit infectivity. If either of 
those things were possible that would upset the assump- 
tion altogether, would it not ?—It would certainly ; 
of course it is very difficult to establish negative 
points, but everyone who has tried to obtain positive 
evidence for hereditary transmission in the fly from 


parent to offspring has failed to obtain any. That is’ 


all one can say; there is no evidence that the fly 
transmits the trypanosome to its offspring. 

1722. How about the fly infecting each other P— 
I think that is even less likely because, taking 
flagellates of this kind, parasitic in insects, when there 
is an arrangement, so to speak, for the flagellate to pass 
from one insect to another insect, it nearly always 
takes the form of cysts — encysted stages of the 
parasite which pass out of the insect with its feces 
and contaminate the food of other insects and 
infect them in that way. There are a great many 
flagellates of this kind which are parasites of. insects, 
and parasites of insects only, and which pass from 
one insect to another by what one might call the 
contaminative method. All that is known of ,the 
development of these pathogenic trypanosomes shows 
that the normal method of propagation of the parasite 
is for it to pass forward through the proboscis, and 
there is no evidence whatever of any of the stages 
such as one would expect if one insect was going to 
infect another insect. I mention that because we have 
in Brazil another species of trypanosome which is 
transmitted by a large bug, and in that case there is 
some evidence (and it is believed by some of the writers 
and authorities) that the bug can infect another bug 
directly without the parasite having gone through the 
body of the vertebrate host. In the case of the try- 
panosome of sleeping sickness and the tsetse-fly there 
isno evidence whatever of any such stages in its life, 
such as one would expect to exist if that mode of 
infection took place ; and I think the presumptive case, 
so to speak, against one fly infecting another directly is 
even stronger than the case against its transmitting its 
infection hereditarily, because in the second case, that 
of hereditary infection, the evidence against’ it is 


purely negative, that is to say, one has never found 
any evidence for it, while in the other case one can 
advance positive reasons, I think, against the infection 
from fly to fly taking place. 

1723. Are you satisfied that the tsetse-fly is the 
only carrier ?—I think it is the only what I might call 
normal carrier. I mean the parasite certainly goes 
through its normal development in the tsetse-fly. It 
is quite possible you may sometimes have the parasite 
persisting perhaps long enough to produce an infec- 
tion in some other fly such as the Stomoays ; you may 
get a mechanical infection by the proboscis of the 
Stomoxys or some other insect. Just as in the case of 
the common trypanosome of rats, which is so common 
in London and everywhere else, it is quite certain 
that the normal transmitter of the parasite is the 
rat-flea, but if you experiment industriously for about 
18 months or so with the rat-louse you may sometimes 
get an infection with it. One man experimented for 
18 months with rat-lice and got three infections. So 
in the same way there may be an occasional slip from 
the normal in nature, but I should think it would be 
such a small chance that it is practically negligible. 
I do not think it is altogether negligible. 

1724, You think that Glossina may be taken to be 
the carrier?—Yes, it is the normal carrier, so to 
speak. 

1725. Have you seen cases of both the Uganda 
disease and the Nyasaland disease?—-I am not a 
medical man and I do not come in contact with the 
patients. I have, of course, seen many cases of the 
Uganda disease, but I have never seen any of the 
Nyasaland disease. Not many have come to this 
country and I have not seen any myself. 

1726. Have you yourself examined the various 
trypanosomes concerned in. these matters, gambiense, 
rhodesiense, and brucei ?—I am very familiar with 
gambiense and brucedz. I am not so familiar with 
rhodesiense, although I have seen preparations of it. 
I have not myself. made preparations of rhodesiense 
or studied it in great detail. 

1727. Have you studied it sufficiently to enable 
you to form an opinion as to whether rhodesiense and 
brucet are distinct trypanosomes, or whether they are 
identical ?—I have formed a strong opinion on that, 
if I may state my opinion in detail. When rhodesiense 
was first discovered I felt convinced that it was not 
merely a newly discovered species, but that it was a 
newly arisen species, and that it was quite possible it 
had one of two possible origins; either it was a strain 
of Trypanosoma gambiense which had become adapted 
to being carried by Glossina morsitans, or it was a strain 
of Trypanosoma brucei of which the normal strain dies 
out in man and will not live in human blood, but which 
by process of mutation had acquired the power of living 
in human blood. At that time the evidence was not 
very clear, and [inclined rather to the view that it was 
a modification of gambiense, but now, from recent 
evidence brought forward, especially by Sir David 
Bruce and others, I feel quite convinced that it is a 
special strain of Trypanosoma brucet which has arisen 
recently and which has acquired this power of living 
in human beings which the typical brucez has not got, 
and it is in this way an entirely new parasite of man, 
a fact which I think explains its extreme virulence at 
present. I gather from what I have heard from 
Dr. Low, for instance, who was in Uganda when 
sleeping sickness first,came there, that the sleeping 
sickness (that is to say, 7. gambtense) had at that 
time an extraordinary virulence equal to that which 
rhodesiense has now, and that in the course of 
time gambiense has greatly lost, not entirely, but 
partly lost its virulence. Its virulence has changed, 
that is to say, it does not kill | people off so quickly as 
when it first appeared in Uganda, whereas rhodesiense 
has still this extraordinary virulence which, in my 
opinion, is correlated with its being a new parasite. On 
tlhe analogy of what has happened with gambiense in 
Uganda I should expect that in the course of time the 
virulence of rhodesiense in human beings will be a great 
deal less than it is now. 

1728. So that to whatever extent the sleéping 
sickness may exist in Uganda at ‘present, it is likely to 
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diminish rather than to increase.?—I think the 
virulence is likely to diminish; people attacked with 
it will not be killed so rapidly by it as they are 
at present. That is from the analogy of what 
happened in Uganda. 

1729. A question I must ask you is this: Are you 
proceeding on the hypothesis that the wild game in 
Nyasaland is.a reservoir both for sleeping sickness in 
man and sleeping sickness in animals ? You have 
told us that in your judgment rhodesiense is a different 
strain of brucei.—That is what I think, 

1730. My question is this: Does the wild game 
harbour both those strains, and do the fly carry them, 
and only the original bruce? strain produces nagana in 
cattle and only the rhodesiense strain produces sleeping 
sickness in man? Ido not know if that question can 
be answered ?—I think first of all you had bruce 
transmitted by morsitans, as a more or less natural 
parasite of ungulates and quite harmless to them, 
like the trypanosome of rats in London is quite 
harmless to rats, and that it was transmitted by 
morsitans amongst the game; and then this strain 
has arisen which has been carried by morsztans 
from the game to man, and which is extremely 
virulent to man, and which can only be distinguished 
by this faet—it is morphologically indistinguishable, 
but it is physiologically distinguishable by the fact 
that the new strain rhodesiense will live in men as well 
as in ungulates, and the old strain brucei would live 
only inungulates and not in men. A given antelope in 
Nyasaland might contain both together, and a fly 
might take its fill of trypanosomes from that antelope 
and inoculate them into a human being. ‘Then, 
specimens of the original unmodified strain, the true 
brucei, would not live in the human blood, while the 
specimens of the new strain inoculated would do so. 
It is like the way in which flowers are pollinated by 
an insect, and the pollen which is the right pollen 
grows and the other does not. I think it extremely 
probable that a given antelope in Nyasaland may have 
both species together, and they would be distinguish- 
able by nothing but that one test, whether they would 
live in a human being or not, which is not a test 
that one can practically apply. 

1731. If I follow, it is only the rhodesiense strain 
which would affect man; you also say it is only the 
brucet strain which would affect animals ?—No, both 
together ; the fly might take up both and put them 
into a man, and what would happen would be that the 
unmodified strain would die off in the human blood 
and the newly arisen modified strain would live in the 
human blood; but if the fly put them into an antelope, 
both the strains would live in it equally well. 

1732. I want to put the converse: supposing 
you took the blood of a man infected with sleeping 
sickness and put that into ananimal, that being clearly 
the rhodestense strain by which the man would be 
affected, would that affect a susceptible animal ?—I do 
not think it would affect an antelope or wild game— 
animals which are both susceptible and tolerant; it 
would live in them in the normal way but it would not 
upset them any more than the other. 

1733. Are both strains pathogenic to animals and 
only one pathogenic to man?—Both strains can live 
in the wild game without being strictly pathogenic to 
them. They live with them as parasites which do not 
cause any upset in their health, but only one strain is 
pathogenic toman, The word “ pathogenic ” introduces 
a consideration which means it produces disease. These 
things do not produce disease in the animals of which 
they are natural parasites, only in those to which they 
are new. 

1734. (Mr. Buxton.) 1 understand from your evi- 
dence—you will correct me if Iam wrong—that you 
think, in the case of cattle which are more or less 
immune to certain trypanosomes, that immunity, where 
it exists, is gradually acquired ?—Yes, I think so. 

1735. Where you find wild game harbouring these 
trypanosomes with no apparent evil consequences to 
themselves, is that probably a very long process ?— 
Yes, | think that is the final process in the mutual 
adaptation between parasite and host. The final stage 


is that the parasite can live in the host and the host 
tolerates it—does not suffer from it. 

1736. The time occupied being ages and ages, 
possibly ?—Possibly. 

1737. If you find that human beings do not seem 
to take the disease in great numbers, that there is no 
very bad epidemic, although they are exposed to being 
bitten by flies, a proportion of which it is presumed 
are infected, what inference would you draw from that ? 
Putting it generally, what inference do you draw from 
the fact that we had a very fatal epidemic in Uganda, 
and one which is much less fatal in Rhodesia and 
Nyasaland ?’—I think it is very difficult to say. I 
think, for one thing, it may largely depend on the 
difference between the two flies, if I may say so, in 
their tastes. I think it possible that palpalis is very 
fond of human blood, and more fond of human blood 
than of ruminant blood, and that it goes after human 
beings more than morsttans does. I do not know if 
that is the true explanation, but I think it is, and 
possibly when this trypanosome was introduced into 
Uganda it spread with tremendous rapidity because 
you hada fly which was particularly keen on human 
blood. Morsitans, on the other hand, I think (I say 
this without having studied it living, but I think it 
possible), is more fond, so to speak, of ruminants’ 
blood and would keep more amongst ruminants, 
whether domesticated or wild, and they therefore 
would probably attack man less, whereas in the case 
of palpalis it is the other way round. I think that 
may possibly account for it. 

1738. Do you think it is possible that tribes which 
have existed there perhaps as long as the wild game 
might, to some extent, become immune as the wild © 
game have?—That would be difficult to say. Of 
course, it is quite evident that this Trypanosoma brucet 
must have been put into human beings by the fly 
many millions of times as far back as it ever existed, 
and apparently, in the great majority of cases, it has 
never succeeded in establishing itself in human beings. 
Of course, it is possible with the natives of the country 
that it may have perhaps, from time to time in the 
past, established itself and died out again so that 
immunity was set up, but it is really very difficult to 
answer that. 

1739. We have had evidence before us that in 
Nyasaland and Rhodesia, as a matter of fact, the 
natives are bitten by large quantities of flies, the 
morsitans; one witness, I think, said he counted 200 
on the back of a native, and if a proportion of those 
flies is infective itis very difficult to understand how 
that native escaped ?—It is very difficult to under- 
stand, 

1740. You have no hypothesis to advance upon 
that >—Not. on the spur of the moment. I do not 
know if one could think out something about it, but 
offhand it is certainly a very difficult question to 
answer. | 

1741. (Professor Newstead.) Iam more particularly 
interested in the subject of the introduction of the 
Guinea fowl into the palpalis areas. I -gather from 
your statement to this Committee that you have an 
idea that such an introduction might be successful P— 
I think it might be extremely successful in palpalis 
areas. Jam not speaking of morsitans areas. 

1742. Is it not rather remarkable that we should 
have existing side by side Glossina morsitans and 
the common Guinea fowl, Numida coronata, in such 
abundance ?—I understand from the papers I have 
read by Jack that the fly carefully protects its pup 
against these particular birds by depositing them in 
sheltered places. According to Jack in his paper, 
which I dare say you are acquainted with, he says, 
that all the ground under the bushes is scratched up 
by guinea fowl, and you never find a pupa there. It 
would not have a chance. The tsetse-fly, being a 
very slow breeding creature, can only maintain itself, 
according to Jack, by putting its pupae in sheltered 
places where the Guinea fowl cannot get at them. 

1743. Is there not some evidence in Mr, Jack’s 
paper, at any rate his illustrations, or some of them, 
seem to me to show that the pupx or Jarve are 
deposited in places which are accessible to Guinea fowl. 
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For instance, if you take figure 1, plate 18, of Mr. 
Jack’s paper on page 361, you see the lower arrow 
there points to a spot which is certainly accessible .to 
Guinea fowl ?—It looks as if it was. 

1744. As a matter of fact, although the records 
have not yet been published, the pupxe of Glossina 
morsitans have been found in similar circumstances to 
those you have indicated in figure 1 of Mr. Jack’s 
paper.— Yes. 

1745. Without any sign at all of gallinaceous 
birds of any kind searching for them, you would, 
without some further evidence, seriously advocate the 
introduction of Guinea fowl or any other gallinaceous 
bird into a palpalis area?—I certainly think I 
would in a palpalis area, because I feel sure that 
guinea fowl or some other gallinaceous birds of that 
nature would destroy an enormous number of pupze if 
they were introduced. In such an area as that, for 
instance, in which Sir David Bruce told me that his 
boys collected the pup for him, and brought him 
7,000 in a few days, if the native boys could find him 
7,000 I am sure that gallinaceous birds could find a 
great many more, and would eat them. I think such an 
area as that where the pupze swarm is the one which 
should be made the basis of the experiment to see 
whether a diminution resulted. 

1746. Would you advocate that without having 
some more evidence before you? It seems to me that 
we really need some additional evidence.—AlIl I would 
advocate would be the making of experiments which 
would obtain that evidence. 

1747. You would prove that by dissection of the 
birds, to begin with ?—That would be one way in which 
it might be proved, but I think it would be better 
possibly by observations extending over some months 
to see if the fly diminished. 

1748. You would rather do that than examine the 
crops of the birds themselves >—You would have to 
kill the birds to do that. 

1749. I dare say, if the truth were known, both Mr, 
Jack and Mr. Lloyd who made these observations saw 
a great many Guinea fowl and never troubled them- 
selves one moment to examine the contents of the 
crops. I should point out that Guinea fowl do scratch 
a great deal, but in the part of Nyasaland with which 
I am most familiar they do not scratch round the bases 
of trees, whereas, as you know, the pupe of many 
insects occur in larger numbers under trees than in 
the open?—May I say one thing with reference to 
that? Recently there has been a good deal of 
examination of the crops of birds from quite a different 
point of view altogether in connection with mimicry in 
fowls, and I heard Professor Poulton say not long ago 


that numbers of people had just examined the crops in’ 


the ordinary way with the eyes and said there was 
nothing there, and that the flies had not eaten 
butterflies or whatever it was, but really to determine 
whether they do or not you must examine them 
microscopically. 

1750. (Mr. Austen.) I gather from what you told 
the Chairman with reference to Trypanosoma brucei and 
Trypanosome rhodesiense, that you regard rhodestense 
as being a strain of bruce?, which is indistinguishable 
from the true bruce? morphologically, but is capable 
of living and causing disease in man, while the other 
is not ?—Yes; I think that is the only test. 

1751. Supposing you find a trypanosome in the 
blood of an antelope which looks like and presents 
the morphological characteristics of Trypanosoma 
brucet, is there any means of ascertaining whether, in 
fact, you are dealing with the ordinary Trypanosoma 
bruce? or whether you are dealing with Trypanosoma 
brucei, variety rhodesiense >—I do not think there is, 
beyond the experimental one of injecting it imto a 
human being; if he dies it is rhodesiense, and if he 
does not it is brucez. That is what Taute did, as I 
gather from his paper, on himself, and Iam not sure 
that he did not do it with other people too. His 
conclusion is that there is no other test for distin- 
guishing rhodesiense and brucet except that rhodestense 
is the strain which will live’in human beings and 
brucet will not. JI would like to add that this matter, 
so far as nomenclature is concerned, would be greatly 


simplified and made intelligible if one adopted for 
those two trypanosomes the trinomial nomenclature, 
such as is used with regard to many birds and 
mammals; that is to say, to call the unmodified strain 
of brucet the typical strain, Trypanosoma brucei or 
Trypanosoma brucei typicum, the other one Trypanosoma 
brucet rhodestense. 

1752. (Chairman.) Is not that exactly the same as 
Dr. Taute? Dr. Taute says brucei and rhodesiense, 
and that the one produces wagana and the other sleeping 
sickness ; is not that which you are suggesting exactly 
the same thing ?—I only meant to suggest that the 
trinomial nomenclature would make it understandable. 

1753. Is it not, in other words, Dr. Taute’s theory ? 
—Yes, but it is a way of making the facts clearer by 
means of a nomenclature. 

1754. (Mr. Austen.) I know that on this subject you 
speak with the very greatest authority ; you are recog- 
nised as being perhaps the foremost authority we have 
in this country on trypanosomes and other protozoa. 
If you are correct,am I right in thinking that the 
whole case of Drs. Kinghorn and Yorke as regards 
the game falls to the ground, to the extent that their 
case is based on an assumption which cannot be main- 
tained; that is to say, on the assumption that they 
have found a certain percentage of the game infected 
with Trypanosoma brucei or brucei rhodesiense, when 
they have no means, in fact, of coming to that ‘con- 
clusion ?—Yes, I think, as Taute has already said, and 
Kleine also, the figure of 16 per cent. of the game 
infected with Trypanosoma rhodesiense, which is the 
figure given by Kinghorn and Yorke, is unreliable, 
because that 16 per cent. includes without distinction 
both what I should call Trypanosoma brucei brucei and 
Trypanesoma brucei rhodesiense, and for aught we know 
there may be 15 per cent. of Trypanosoma brucet brucei — 
and only 1 per cent. of Trypanosoma brucei rhodes- 
zense. It is nota reliable figure for rhodesiense alone 
because that 16 per cent. includes both, and the 
actual percentage of rhodesiense must be much lower 
probably. 

1755. So that assuming, to avoid argument, that it 
has been proved that big game is a reservoir of the 
human trypanosome in Nyasaland and Rhodesia, we 
have nevertheless no means of discovering what per- 
centage of the game is so infected ?—No means 
whatever, unless we could use slaves for experiments. 

1756. (Sir Stewart Stockman.) I think you suggested 
that the disturbance of the natural conditions of the 
tsetse-fly would be dangerous to human beings; do 
you also suggest it would drive them on to domestic 
cattle if there were any?—I think it might make 
them come closer round the human settlements and 
habitations, wherever there was cover they could take 
shelter in. In my experience, derived from Uganda, 
the human habitations are often surrounded by very 
dense cover. I do not wish to state positively that it 
would be dangerous, but I think it is a matter for 
investigation. 

1757. What was in my mind was this: you 
referred to all the tsetse-flies. It is on record that 
settlers have driven the game out, in fact it has 
happened over and over again, and only after that 
their cattle were able to live.—Is there definite 
evidence that driving the game away has driven the fly 
away too ? 

1758. I think there is in relation to morsitans, but 
I want your opinion really.—I could not give an 
opinion ; it is simply a question of fact whether it is 
so or not. 

1759. If itis a fact, then disturbing the balance 
has not done the cattle any harm in those cases to 
which I refer ?—I am not personally acquainted with 
all the data relating to the case, and without that 
I should not like to give an opinion. 

1760. I merely state the fact that some of these 
areas have been settled by settlers and the game 
driven out, and they could then keep cattle, which 
they could not do before.—Is there any evidence as 
to whether at the same time clearances were made or 
any other steps taken ? 

1761. In the case to which J refer there was no 
clearance ; it was before the days of clearance.—Such 
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a thing as that does not necessarily introduce only 
one condition; it may introduce other conditions of 
which one is not aware. 

1762. With regard to the introduction of domestic 
fowls, I was rather interested in that; do you know if 
the domestic fowl lives well in those places? They 
die off so often in some places ; is it within your know- 
ledge that they live well there?—So far as my 
experience in Uganda goes they live very well. 

1763. The domestic fowl flourishes around these 
places P—Yes, I think so. One of my suggestions was 
that if possible one should introduce the Indian jungle 
fowl as well. 

1764. On the ground that it might live better ?— 
Possibly it might maintain itself better in the wilder 
parts. What I had in mind was, that immediately 
around the houses and villages the domestic fowl, 
which of course would not be driven away by the 
presence of man, would be useful in keeping down the 
fly, while further out, beyond the part close to human 
beings, the jungle fowl might be a valuable addition to 
the native fauna, which would also keep down the fly. 

1765. (Mr. Rothschild.) One of the objects of 
this Committee is to inform the Colonial Office 
whether the evidence shows that we are justified in 
recommending that an experiment should be made. 
From your experience of the fly, and what you saw in 
Uganda, do you think it is a possible or probable 
hypothesis that if you drove out or shot out the game 
in an experimental area, and the conditions necessary 
for that experiment were fulfilled, the experiment 
might be successful, while, on the other hand, if the 
logical consequences of the experiment proving 
successful should be followed up, and the game be 
destroyed, or sought to be destroyed, on a large scale 
throughout the fly areas, owing to the necessarily 
much slower proceeding of destruction, the fly might 
eradually take to feeding on other creatures and 
introduce a new reservoir and thus defeat the object 
to be gained by the extermination of the present 
existing reservoir P—Yes, I think it is extremely 
possible. Of course, it is always difficult to argue 
from a small set of conditions toa large one. Whether 
or not a new reservoir could _be established does not 
depend quite so much on the fly as on the trypano- 
some. 1 mean to say, that supposing you had an area 
inhabited by antelopes which could harbour the try- 
panosome, and by birds ; so far as we know at present, 
these particular human trypanosomes do not live in 
birds ; but whether, after the antelope were destroyed, 
the birds could form a reservoir for the trypanosome or 
not would depend on the trypanosome. The flies 
could still go on feeding on the birds, but whether 
they could infect them with the trypanosome and 
make them into a reservoir would depend on whether 
the trypanosome could establish itself there. The 
question was rather what other animals besides wild 
ruminants the trypanosome could establish itself in. 

1766. I was not referring so much to such different 
things as birds, only in the course of the evidence it 
has been said that the great objection to the idea that 
there could be arother reservoir in warm-blooded 
mammals outside the game animals was, first of all, 
that most of the small mammals were nocturnal; and, 
secondly, in laboratory experiments on jerboas, mice, 
and rats, the death of the creature had been produced 
so rapidly by the trypanosome that it formed a 
negligible quantity, and it struck me that owing to 
the necessarily much slower course of the game 
destruction over a large area than there would be in 
a small area the fly might after all have sufficient time 
to render some of these creatures tolerant ?—Yes, I 
think certainly that might happen, and, of course, it is 
a question for local investigation to show whether 
there were any diurnal animals other than game which 
could act as a reservoir; I have no doubt monkeys, 
whieh are diurnal animals, could. On the other hand, 
I think monkeys are very seldom bitten by tsetse-flies, 
for the reason that they are much too quick; they 
catch and eat them, as I have seen them do. 

1767. Baboons have so far proved absolutely 
immune 2—I do not wish to take up the time of the 
Committee by merely irrelevant matter. but I would 
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like to mention what happened once in Uganda. It 
happened on the day that the Governor, Sir Hayes 
Sadler, paid a visit to our laboratory. Two tsetse-flies 
escaped, and one of them attached itself most persis- 
tently to Sir Hayes Sadler, greatly to his annoyance. 
I was walking behind him flicking it off every minute. 
The other one went straight for a baboon, and the 
baboon immediately caught it and ate it. That was 
the end of the other one. I think monkeys are very 
quick in catching these things with their hands and 
eating them, and I think even in arexs where tere 
has been an enormous mortality amongst human beings 
and an enormous quantity of sleeping sickness you 
never find a monkey in nature infected with it. I 
believe Dr. Bagshawe will probably know better than I 
do, but I think there are only one or two instances 
known of a monkey caught in nature with gambidense 
in its blood, although they live in areas swarming with 
infected flies. 

1768. (Dr. Bagshawe.) I believe there are two cases. 
—I do not think there are more than two, but that is 
merely because monkeys are so clever in catching 
these things. 

1769. (Dr. Chapple.) Are they equally susceptible 
in the laboratory ?>—Very susceptible. With regard 
to malaria, on the other hand, nearly all the wild 
monkeys are full of monkey malaria, but that is 
because the mosquitoes which carry the malaria bite 
at night when the monkeys are asleep. It is a 
matter for investigation by a naturalist, as to whether 
it is true that there are no small diurnal animals other 
than antelopes which could be a reservoir. These are 
simply questions of fact which want deciding. 

1770. (Dr. Chalmers Mitchell.) The distinction you 
make between rhodesiense and bruce? is, that one is 
pathogenic to man and the other is not P—Yes, I think 
that is so. 

1771. And the wild antelope are tolerant to both ? 

—Yes. ; 
1772. How ene domestic stock? Have you any 
idea ?—I think in domestic stock you get a series. 
The native cattle which have been for many genera- 
tions in the country, so far as one knows, are much 
more tolerant to the trypanosome than those which 
are freshly imported. 

1773. Would there be any distinction in your 
opinion between the tolerance of bruced and rhodestense 
in the case of domestic stock ?—That I do not know, 
but I do not think so, because the domestic stock has 
always been killed off by nagana, by brucez to a 
greater or less extent. I think it has been found that 
the native cattle may live a long time with it, and have 
it in a chronic condition, whereas imported cattle are 
killed off at once, like imported horses—they die off 
almost at once with it. 

1774. Your suggestion is that rhodesiense has been 
a definite mutation of brwcez ?—Yes, I think brucei has 
been inoculated into human beings millions of times 
for many thousands of years past; we know from 
reading Livingstone’s Journals, how he and _ his 
followers were bitten by the tly and did not get 
the disease, while all their animals died from it. 

1775. If brucei were stamped out once, would you 
expect it, on that theory, to keep cropping up again ?— 
I do not see why an equally dangerous strain should 
not keep coming out there or anywhere else. 

1776. You have been working at trypanosomes, or 
protozoa rather, ever since we were at Oxford together ? 
—Yes. 

1777. I do not remember that we knew much about 
trypanosomes then? — They were only - zoological 
curiosities then, found in frogs. 

1778. And the growth of knowledge about them 
was very slow for a time ?—Very slow until they were 
found to affect human beings and stock, and then it 
was very rapid. 

1779. Now there is a certain proliferation of know- 
ledge P—Yes. 

1780. At first it was supposed, roughly, that there 
was only one trypanosome; there was very little dis- 
tinction drawn between different kinds at first ?— 
There was the one in the frog, and various things 
were observed in fishes and birds, and, of course, the 
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first. pathogenic trypanosome to be discovered was that 
of. surra, which was discovered about the same time as 
the one in the rat, lewis?, and they were then not 
distinguished clearly. 

1781. When gambiense was discovered, was that 
thought to be the same ?—No, it was discovered at 
first in Gambia and given the name gambiense. 

1782. At that time they did begin to distinguish 
between them ?—Yes, because that followed after all 
Bruce’s work on nagana. That at once gave rise to a 
great many investigations of the fly and the trypano- 
some discovered by Bruce, which was named bruce? in 
his honour. Then the human one was discovered. 
I remember myself being at the Royal Society Con- 
versazione when the first slide of Trypanosoma gam- 
biense was exhibited, the first trypanosome known from 
human blood. 

1783. It was then recognised as distinct ?—Yes, it 
was given a distinct name. 

1784. Because it had been found in man, or because 
it was recognised as distinct >—Chiefly because it was 
found in man; there were not enough morphological 
characters to separate them. 

1785. It has been suggested to us here in various 
ways that all these distinctions between the different 
trypanosomes are a kind of hair-splitting work that 
may be interesting to the professor in the laboratory, 
but really has very little practical significance ? —I 
think they have a great deal of practical significance. 
The way I have always myself regarded the matter is, 
that there are certain natural groups of trypanosomes 
each of which is probably a descendant of a common 
ancestor. There is the lew7si group that is parasitic 
in rodents like the rat and the rabbit, and there is the 
brucei group, which is probably much more recently 
descended from the common ancestor than the lewisi 
group, with a splitting up into a number of species 
which have not advanced so far in their differentiation 
as the other group. 

1786. Iagree with you; as morphologists we are 
agreed that these things are interesting and valuable, 
but, on the other hand, here is a great practical problem, 
the supposed relation between game and sleeping 
sickness, and it has been suggested to us that while 
morphologists are unable to distinguish exactly 
between these different trypanosomes, in the meantime 
man is dying, and all that sort of thing, and that the 
scientific case for killing off the game is practically 
complete. I would be much obliged if you would tell me 
whether you think a sufficient scientific case has been 
establish2d, or if, before we make any recommendation 
as to destroying the game experimentally or other- 
wise, we should be more satisfied than we are now 
as to whether we are dealing with different diseases 
and different trypanosomes or not ?—I think, so far 
as the distinction of the trypanosomes is concerned, 
we have quite enough evidence from the physio- 
logical tests as to the distinctness of the different 
strains. 

1787. Fou mean. by that, that probably different 
methods would have to be applied in the different 
cases ?—For destroying different strains of trypano- 
somes P 

1788: Yes.— Yes; in so far as 
different hosts. 

1789. If you make out the case against one 
trypanosome it does not establish the case against 
another ?—No; I think each would have to be con- 
sidered separately on its merits. 

1790. Do-you really think those distinctions are 
of practical importance to us in the advice we are 
being asked to give ?—It is just from the practical point 
of view I should have said they were most important. 
I might give an example; the distinction between 
rhodesiense and brucet is that one will live in man and 
the other not. 

1791. (Sir Mackenzie Chalmers.) Might I ask you 
on your last answer, haying regard to the small 
number of cases of sleeping sickness in Nyasaland, 
is it possible they have all /been man-to-man infection, 
and not from antelope to man, in each case via the fly, 
of course?—It is very difficult to answer that. I 
should think there was no doubt whatever that the 
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very first one of all, whenever it took place, was certainly 
an infection from a ruminant of some kind wia the fly, 
but whether after that they have been all from 
ruminant to man and not from man to man I do not 
know. I think it is very possible, in view of the 
extraordinary virulence that the disease has at present. 
that many of them at the start have been from 
antelope to man. If we assume that the strain arose 
first of all by the trypanosome taken from an antelope 
and established in a man, that was, so to speak, the 
birth of rhodesiense, but it would be very difficult to 
say whether from that man it went back to other 
antelopes and then to man again, or whether it went 
from that man to other men. It may be more likely 
that it went from man to man. 

1792. Is there any evidence, do you think, from 
what has taken place in Uganda that palpalis is the 
normal carrier of gambiense while morsttans is probably 
the normal carrier of rhodesiense >—Yes, I think so. 
Morsitans does not occur in Uganda at all. Where I 
was there was only palpalis. 

1793. Dr. Hodges told us there was a good deal of 
morsitans in one part of Uganda, but there there was 
no disease.—I could not say; I have not been in that 
part. In the part I was in, round Entebbe, there was 
only palpalis. 

1794. What was your special research P—I went to 
investigate the development of the trypanosome in the 
tsetse-fly as far as possible. At that time the tsetse- 
fly had never been dissected. I began by dissecting 
the tsetse-fly. 

1795. I forget when the disease became epidemic 
in Uganda.—I went out in 1905 and it was well 
established then. 

1796. It was supposed to have been brought by 
human carriers from West Africa ?—Yes, I think so; 
that was the theory. It began about 1900 or a little 
earlier. 

1797. The disease was introduced by human 
carriers. Do you think previous to the introduction 
by human carriers the big game were free from 
pathogenic trypanosomes ?—Yes, at least from patho- 
genic human trypanosomes. They may not have been 
free from pathogenic cattle trypanosomes. 

1798. How is it that, bemg a newly introduced 
disease into Uganda, man and the domestic animal 
seem to suffer while the antelope do not? Is there 
any explanation of that ?—I thinkit is merely because 
in the antelope the trypanosomes have established 
themselves during so many countless ages that they 
have reached a condition of tolerance and immunity. 

1799. But with regard to this particular Trypano- 
soma gambiense, gambiense apparently was introduced 
into Uganda at the beginning of the epidemic, and 
apparently you think it spread from man to the 
animal; but apparently, although it is a new disease to 
both of them, man suffers and the animal, at any rate 
the wild animal, does not ?—Personally, my own belief 
is that if one goes still further back, the whole of this 
group of pathogenic trypanosomes came from a com- 
mon ancestor, and that was a trypanosome of ruminants 
from the beginning, because gambiense and brucei 
are very difficult to distinguish morphologically, and 
they are much easier to distinguish by physiological 
tests. I think the common ancestor of the brucez 
group was originally a trypanosome of ruminants 
transmitted by a tsetse-fly, and it has evinced a dispo- 
sition to break up into sub-species and initiate the 
building up of new species in this way. Gambiense 
and brucet are very closely allied morphologicaliy, 
and they are probably sister species derived originally 
probably from a parasite of ruminants. 

1800. But the domestic cattle, even the African 
cattle, suffer from it ?—I think in that there is a great 
deal of variation; some of the native cattle are so 
tolerant to it as to be almost immune or practically 
immune, but of course it is very fatal to imperted 
cattle, and it is simply a question of those races which 
have been most infected with it. 

1801. Do you think there is a tolerance to it in the 
human race where the disease has been known long ? 
I think there is no doubt whatever that on the Congo, 
where the disease has been in. existence very much 
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longer, from all the data one can get from various 
reports and so forth, the natives are much less injured 
by it than they are in Uganda, where it is new. One 
reads of natives on the Congo having trypanosomes 
in their blood for years and going on working like 
ordinary beings, like the antelope almost. 

1802. Those people being reservoirs who could 
infect other people ?—Yes, I think there is not much 
doubt that in the Congo region the human species is 
chiefly the reservoir, especially, as I said before, as. 
there is a good deal of evidence for stating that 
palpalis is a fly which rather likes human blood. 

1803. (Chairman.) Was there much cattle disease 
in Uganda prior to that epidemic ?—I could not say 
prior to the epidemic; it was so long before I was 
there. 

1804. (Dr. Chapple.) I see in the summary of your 
evidence you have drawn an analogy for our guidance, 
and have supposed that if the Highlands of Scotland 
were covered with deer, you would not exterminate 
those deer, notwithstanding the conditions that pre- 
vailed in the sleeping sickness areas ?—I thought that 
as Scotland is now, if there were pathogenic trypano- 
somes both in deer and in the cattle, you would not get 
much further by killing the deer if you left the cattle, 
because the cattle are nearer to the human beings and 
do not avoid them, while the deer do. 

1805. In this analogy have you not left out certain 
important and essential factors? To make your 
analogy scientifically correct, would you not require to 
also state that the deer were tolerant to the disease 
but immune, and would not you require to state that 
cattle and man were susceptible to the disease but the 
deer not ? Would you not also require to state that there 
were thousands of deer to every one of the domestic 
animals ’—Those would be all points. I did not wish 
to take up a lot of space by arguing the analogy at 
great length and contented myself with merely indi- 
cating it. There would be further facts to add which 
would balance what you have put forward and go on 


the other side, namely, that the cattle, of course, are - 


close to the human habitations, while the deer as much 
as possible avoid human beings and keep away from 
them. If you had tame antelope around the houses 
they would be equally dangerous as reservoirs, and 
much more so than the cattle, because they would be 
much more efficient. Other things being equal, the 
deer would be more dangerous than the cattle, but 
other things are not equal. Whereas you have pointed 
out certain factors which would, so to speak, de- 
press the scale in which you placed the deer, there 
are other factors, on the other hand, which would 
depress the scale in which you put the cattle, namely, 
that the cattle are all round the houses and are tame, 
and the deer are not. 

1806. Is it not the experience in Nyasaland at 
least that the game surround the villages and actually 
invade and destroy the crops, and are much more 
difficult to drive off and much less timid than the deer 
of the Highlands of Scotland ?—I could not say that 
without having personal experience of them. 

1807. Do you not know as matter of your study of 
the conditions in South Africa that these facts I have 
stated are really true ?—I was only in Uganda. 

1808. Nyasaland ?—I have not been in Nyasaland. 

1809. Do you mean to say from your study of the 
subject you are not aware of the fact that the game 
are so tame that they invade the villages and destroy 
the crops of the villagers ?—I have heard | settlers 
complain of their fences being destroyed and so forth. 

1810. Supposing I stated this case to you; that 
there are in Scotland a thousand times as many deer as 
there are domestic cattle, that the deer are tolerant to 
this disease and immune to the disease, that the deer 
are not of equal value to the cattle, that the disease 
was invariably fatal to cattle and man, and that the 
cattle are necessary to the existence of man, and the 
deer are not; would you persist in saying that those 
deer should not be destroyed ? Do you mean to tell me 
that you would refuse to havethe deer destroyed in a 
ease like that 2—If I thought it would ameliorate the 
conditions certainly I would destroy them, but if I 
thought it would not I would not doso. I would like to 
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add, however, that in my opinion, taking that case, if you 
do destroy the deer, leaving the cattle and the fly, and 
the fly, I suppose, requiring food, it would have to get 
nearer the habitations than before, so that I very much 
doubt whether any amelioration would be effected by 
destroying the deer. 

1811. You would sooner have two reservcirs acting 
concurrently ; you would destroy one reservoir and 
leave the other —You intensify the one by destroying 
the other. 

1812. Would you say that if the deer of Scotland 
harboured the trypanosome and were tolerant, but the 
domestic animals died off immediately they got the 
disease, you would not destroy those deer ?—In the first 
place, you say that the domestic animals die off 
immediately. 

1813. I meant that they die off invariably; we have 
had it in evidence that there has been no case of 
recovery ?—How long did they live ? 

1814. Answer my question first, and I will answer 
you afterwards.—The answer to your question depends 
upon what I want to know. 

1815. I tried to get that point out of a witness, I 
think Sir David Bruce. Perhaps you can tell me if it 
is essential to your answer what time: elapses between 
the inoculation of an ox by a tsetse-fly and the first 
clinical symptom which would enable the owner to 
diagnose the existence of the disease >—I am afraid I 
do not know enough of the details, but if I may say 
so, what, is more important to the inquiry is not the 
question of the clinical symptoms, but how long a time 
would elapse between the bite of the fly and the 
appearance of the trypanosomes in the cattle’s blood. 
The appearance of the trypanosomes in the cattle’s 
blood might considerably precede the appearance of 
clinical symptoms, and, so far as the problem of 
spreading the disease is concerned, as soon as the 
trypanosomes have appeared in the blood of the ox, 
or whatever it is, then flies by taking up that blood 
become infective and spread the disease. That is 
the crucial point, not necessarily the clinical symptoms. 
The whole question is how long, on the average, an 
ox or some other domestic animal will live with 
trypanosomes in its blood and therefore infective to 
flies. 

1816. Is not the essential point the diagnosis of the 
disease in order that, knowing that the animal has got 
a fatal disease, you may kill it at once and cease its 
existence as a reservoir >—Certainly, from the practical 
point of view, that animal is a reservoir, but if it is 
the fact, as I think it is, that the trypanosomes would 
appear in the blood and would be infective to flies 
before you could diagnose the clinical symptoms, then, 
of course, there might be a period of some length 
during which your cow might be infecting flies without 
your knowing it. Most probably a European owner 
of cattle would make periodical examinations of the 
blood, and the moment he found trypanosomes he 
would destroy the animal without waiting for the 
clinical symptoms. 

1817. Does not that draw a very important. prac- 
tical distinction between the deer running wild on 
the hills which lives throughout a long time after 
being infected, during the whole of its lifetime, and 
the cows which you could kill whenever you first 
diagnosed the disease ?—Other things being equal, it 
would make an enormous difference; but supposing 
you found you had to wipe out the entire cattle of the 
country, would the natives stand that ? 

1818. In Scotland, I mean. Take the analogy. 1 
suggest to your mind this analogy is an unscientific 
one, because it leaves out essential factors, and I ask 
you whether, if you did include all essential factors, 
you would still persist in the advice you give the 
Committee ?—The only advice I give is that an experi- 
ment should be made to obtain knowledge. Ide not 
say that they should not kill the cattle. 

1819. You say in your summary that there should 
be no destruction of game, and that, rather than 
destroy the game, you should experiment with galli- 
naceous fowls first >—I do not think I said that; my 
conclusion is: “If any destruction of the wild game 
* ig to be carried out, it should be done at first 


E 2 


68 DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS: 





4 November 1913. ] 


Professor HE. A. MINCHIN, F.R.S. 


[ Continued. 





* experimentally and tentatively in a pape area, in 
* order to obtain accurate know ledge of the effects 

‘ produced by such measures.” I think destroying 
the game is a way of getting at the matter which is 
only temporising with it and is not likely to be 
effective in the long run. I think if one could get at 
the fly, a creature no one would miss, the disease 
would be eradicated root and branch. 

1820. Can you suggest any way, and have you 
had any experience of any way, by which the fly can 
be destroyed ?—Yes, I have suggested a way here, 
and I believe other people who will be giving evidence, 
like Mr. Guy Marshall, will suggest other ways. I 
would not for a moment predict its success until it is 
tried. 

1821. You suggest : an experiment ?—Yes, for the 
obtaining of knowledge. 

1822. It has been brought to your mind that the 
game are the reservoir and the tsetse-fly the carrier, 
and that if you drive back the game you drive back 
with the game the tsetse-fly; do you believe those 
facts —I very much doubt them. I very much doubt 
that you would drive back the tsetse-fly. I would say 
try it and see, but without trying it I very much 
doubt that driving back the game will drive back the 
tsetse-fly. That is a doubt I feel personally, but 
whether it is the truth or not I could not say. 

1823. Do you doubt the alleged fact with regard 
to the rinderpest, that when the rinderpest destroyed 
the game the fly disappeared ?—I have no experience. 
Rinderpest is believed to be due to an organism which 
is entirely outside my special branch, and I would not 
like to offer any opinion about it, but assuming it to 
be true, there may be more than one explanation of 
the results alleged. One explanation, which I think 
is the one you would wish to urge, is that when the 
game was destroyed the fly went because they had not 
their food. There is also another possible explanation, 
which is that the fly disappeared because it also was 
affected by the rinderpest. These things have so 
many possible explanations. Let us take the fact as 
proved for the moment; assuming that the rinderpest 
destroyed the game and that the fly did go, there 
is more than one way in which that may have been 
brought about. 

1824. Is there not evidence that flies were fed on 
the excreta of those animals which suffered from the 
rinderpest, and that in no single case wasa fly infected 
by such experiments P—I have not read of any such 
experiments, and I do not think from such knowledge 
as I have of the habits of the fiy that you could get it 
to feed on excreta. 

1825. We had evidence to that effect. There is no 
evidence that tsetse-flies are injured in any way by 
feeding upon the excreta of such animals. Do you 
know whether that is the case or not?—I have no 
personal knowledge of it. Ihave never experimented 
with regard to rinderpest. I know in all these things 
it is remarkable how little the invertebrate hosts are 
affected, and it would be of some interest and even 
some surprise to me to learn that the fly was injured 
by the rinderpest. Ido not say that it is possible or 
impossible, but, speaking generally, when you transmit 
these parasites by invertebrate hosts it is remarkable 
how little they suffer as compared with the vertebrate 
hosts. 

1826. Could you give any specific cases in which 
game and fly have existed for a time together where 
the game has been driven off and the fly have remained ? 
—No, I have not any specific cases to give. 

1827. You say that you would not mind experi- 
menting tentatively with the destruction of game. 
Would you consider it an effective experiment to relax 
the game laws in villages where the disease exists, in 
order that the game might be driven off from the 
immediate vicinity of those villages ?—I venture to 
think that if that were done it would be better done in 
an inclosed area of some kind for this reason: I think 
you will incur considerable risk of another kind, which 
so far as I am aware has not yet been mentioned. 
Taute found in his experiments, that in the area 
in which he worked there was game containing the 
ordinary Trypanosoma brucet, what I call the Trypano- 


soma brucei brucez, but no Trypanosoma rhodesiense, and 
there was no sleeping sickness among the people there, 
and it was quite obvious that the rhodesiense pavasite 
was absent from that region. Supposing you had a 
certain area in which there was rhodestense, the human 
parasite, both in human beings and in game, and you 
saw fit to drive back the game from that area, it is 
quite possible, I think, that some antelopes containing 
rhodesiense might escape being shot, and might be 


driven out and migrate into a district where there is 


at present antelope and fly but no rhodesiense. Con- 
sequently, if you were not very careful you might, by 
driving the antelope containing rhodesiense out of one 
district, spread rhodesiense artificially into another dis- 
trict where at present it does not exist. I think that 
is a great danger which ought to be guarded against, 
and that is why I have advised that if this experiment 
is done it ought to be done in an area so inclosed or 
limited naturally by rivers or something of that sort, 
that there would be no possibility of antelope infected 
with rhodestense being driven into districts where at 
present it does not exist. If you take Scotland again as 
an analogy, if you managed to drive some infected deer 
across the border into England, you might introduce 
the disease from Scotland to England in that way. 

1828. It would be essential for any experiment 
of that kind to be universal ?—LHither universal or 
narrowly limited. 

1829. So that all the villages would have the same 
facilities for driving the game back into the forest >— 
If they only drove them into the forest there might be 
no danger, but there are often villages and habitations 
all through the forest. In that experiment the great 
danger to be guarded against is that of driving game 


with rhodesiense into regions where at present there is 


not any rhodesiense. 

1830. If you relaxed the game laws in all the 
inhabited spots would not the driving out be simply 
the driving away from habitations >—Would you only 
relax them where rhodesiense occurs at present ? 

1831. I would relax them where any danger what- 
ever existed. If you alleved to me that there was a 
certain village which was free, then there the>game 
laws need not be relaxed, but if there was a danger 
without relaxation of the game laws in a village some- 
where else I would certainly relax them there, and 
would not that effectively meet the danger you men- 
tioned of driving infected animals into a non-infected 
area ?—Yes, I suppose it would if you relaxed the game 
laws everywhere. It would be an enormous business 
that would be practically unsuccessful. 

1832. What harm would result ? Supposing there 
was no necessity for the driving off of the game, and 
these tentative experiments which you suggest here 
were universal instead of in a small isolated area, what 
harm would occur—what danger or damage to the 
community would occur if you discovered by: your 
tentative experimentation that there had been no 
necessity for the relaxation of the game laws ?—You 
say if you do it on a universal scale? Of course one 
is assuming that it would be practicable to do it on a 
universal scale to begin with, which I very much doubt. 
Africa is so large that I do not think it could be done 
on a universal scale. 

1833. You mean that extermination could not be 
done, but would the relaxation of the game laws 
around these inhabited areas not give such facilities 
to the natives and whites too to trap and shoot and 
otherwise kill these game in the vicinity as would drive 
them out, and I suggest to your mind that if that 
proved ultimately to have been an unnecessary pro- 
cedure, what harm would have been done ?—No harm, 
so far as human beings are concerned. 

1834. What harm with regard to animals P—They 
would have been killed off. 

1835. What harm would arise to animals? If you 
stop it it is a tentative experiment ; you prove in two, 
or five, or ten years that it is not necessary, and then 
you go back to your game Jaws. Would not animals 
spread over these places again as they spread after the 
rinderpest ?—If there are no animals to spread, they 
will not. 
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1836. I draw a distinction between driving off the 
game and actually carrying out a war of extermination, 
which I did not suggest to your mind.—I certainly think 
if the game is becoming tame it should be stopped; I do 
not think game ought to be allowed to be tame and to 
destroy the crops. It is better to keep them wild. 

1837. You would relax the game laws so far as 
necessary to drive off the game from inhabited areas ? 
—Yes, I think I would if I was an administrator there. 
It is difficult to say, without being on the spot, but if I 
was an administrator, and was quite convinced that the 
game was a danger to human life, I would drive it back 
in those regions where it existed, provided I was quite 
sure I would not drive it into regions where the parasite 
did not exist, and thereby spread the disease over a 
wider area. Always keeping that danger in mind, if it 
was possible to avoid that danger, and if it was possible 
to do nothing more than drive the game back from 
villages where game was undoubtedly a danger, if I 
was an administrator in power, I certainly think I 
would carry that out. 

1838. With regard to this island, did you prove, to 
your own satisfaction, there were no game on that 
island >—The island was only about two miles long. I 
forget its exact dimensions, It is partly covered with 
very thick bush, and we saw no monkeys on it, or any- 
thing of that sort, and no game, unless you count the 
hippopotamus as such. There were plenty of hippos 
everywhere. The hippopotamus is a very favourite 
source of food for Glossina palpalis. 


1839. Lam interested in that if it is the case that: 


there are no game there and yet there are fly ’—It is 
palpalis, not morsitans. They feed on the crocodiles 
and hippos and the wild birds as far as one can see. 
On several visits we paid to the island there was 
nothing else for them to feed on at all, and they 
swarmed in the most extraordinary manner. 

1840. Did I understand you to say that the Trypano- 
soma gambiense could be conveyed by morsztans ?—It 
has been conveyed as a laboratory experiment ; whether 
it is in nature or not is quite another question. 

1841. You talked about the virulence of the try- 
panosome of human beings as having diminished in 
Uganda ?—I think there is strong evidence it has very 
considerably diminished. 

1842. Has it diminished after passing through the 
human blood, or is it due to a heightened resistance in 
the human blood ?—In my opinion this spread of 
tolerant relationship between parasite and host is an 
adaptation on both sides. I think there is considerable 
evidence to show that when the trypanosome has 
passed through the same vertebrate host a number of 
times the trypanosome itself becomes adapted to that 
particular kind of host and less virulent to it. That is 
one side of the relation. Of course the other side of 
the relation, I think, is that by a process of natural 
selection, the killing off of the most susceptible and the 
survival of the more tolerant, there is also an adapta- 
tion on the part of the host: gradually brought about. 
Iam certainly of opinion that the adaptation in ques- 
tion is more one of the parasite adapting itself to the 
host than the other way round. I may state that is 
also the opinion of Sir Ronald Ross with regard to 
malaria. 

1843. You think that might take place in as short 
a period as 10 years ?—I think it has come about, and 
the Uganda epidemic began about 1900, I think. As 
far as one can see there has been a _ considerable 
diminution of the virulence in 14 years if one reads the 
accounts of the earlier epidemic. If you care to see them 
I might refer you to the “ Transactions of the Society 
of Tropical Medicineand Hygiene,” July 1912. It was 
there that the matter was particularly talked about in 
a discussion on a paper by Mr. Meredith Sanderson, 
and there was a discussion in which Dr. Low, 
Dr. Bagshawe, and several others took part. I was 
present at that discussion and took part in it, and 
certainly the impression we all got was that what we 
might call the initial virulence of sleeping sickness in 
Cganda was very much greater than it is now. 

1844. Do you think immunity in Nyasaland might 
come about as a result of that increased virulence or a 
decreased susceptibility ?—I think it is more than one 
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could hope for; immunity would be a question of 
perhaps thousands of years. 

1845. Is it not the case that the resistance of the 
human subject toa pathogenic organism varies directly 
with its contact with that organism during the phylo- 
genetic history ?—Yes, the resistance increases, but, I 
think, very slowly. 

1846. You do not suggest there is any hope for us 
by either the decreased virulence of the organism or the 
heightened resistance of the individual ?—No, I do not 
think that would develop so far as to be of any practical 
importance to human beings. I might mention why I 
bring up that point in my evidence ; it was simply this: 
it was stated by Dr. Yorke and others that the course 
of the disease in human beings was so short, and 
human beings died so rapidly, that man would not be 
very efficient as a reservoir. I only introduced that to 
make this point, that in the course of time one might 
expect the disease to run a longer course in man, and 
therefore in course of time we might expect man to 
become a more efficient reservoir than he is at present. 
This was the only point of view from which I intro- 
duced that particular point. I do not think we can 
hope that man would acquire such immunity in such 
time as would be of any practical importance from 
the point of view of resisting disease. 

1847. Is it possible that there may be another 
explanation arising from the fact that individuals have 
undergone a modified infection early in life, and have 
developed an antitoxin which makes them onto- 
genetically resistant ?—That is possible; that is the 
condition apparently you have in Brazil with the 
human trypanosome there. In the infected districts 
every human being gets it, generally within the first 
two years after birth. But I think this condition 
belongs to a very late stage of the evolution of the 
disease, and one which it would be quite Utopian to 
consider as of any practical importance at present in 
the case of sleeping sickness. It is the kind of condition 
which might be brought about in 100 or 200 years. 

1848. You do not think that is a possible explana- 
tion of the diminished virulence in Uganda; you do 
not think it is possible that a mild infection may have 
taken place earlier in life, and thereafter a resistance 
to that disease due to an antitoxin result ?—I do not 
think there is any evidence of that at present. I think 
if small children get it they die as quickly as the 
adults. The disease has not reached that period of 
evolution in which the young people can get it and 
get over it; they get it and die; but I am not a 
medical man. 

1849. I was thinking of the case of typhoid, the 
ontogenetical immunity which one gets from having 
a mild attack in infancy or early life. Would it 
be possible that there is a modified infection, not so 
virulent as to produce the disease, but an infection 
sufficiently strong to give subsequent immunity ?— 
The thing is perfectly possible, but whether it takes 
place at present is another question. I do not think 
it is very probable that the disease has yet got to that 
point in the evolution of immunity in which that 
could take place. 

1850. (Chairman.) Are you acquainted with the 
incidence of the disease in the population of Rhodesia 
and of Nyasaland ?—Statistically ? 

1851. Yes, what proportion of the population is 
attacked ?—I am afraid I do not know. 

1852. We have been told it is very small indeed, 
almost negligible >—I am not aware. 

1853-4. You agree, I suppose, that a very small 
number of game infected with trypanosomes could 
infect a very large number of flies, and if that is so, 
must not one of two things be the case—either the 
trypanosome from the game is not largely a trypanc- 
some pathogenic to man, or man has developed such a 
power of resistance that the disease is not likely to 
become serious? I do not know if you have followed 
me? We have a large number of trypanosomes in 
game and a small number of cases in man; there is a 
doubt about the trypanosome, and one of two things 
would explain it: either the trypanosome, which 
mainly comes from the game, is not pathogenic to man 
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or, if pathogenic to man, the resistance of man is so 
creat that it does not spread ?—I think the first of 
these explanations is most likely because, as I said, 
that figure of 16 per cent. given by Dr. Yorke is quite 
fallacious, and the actual percentage of the human 
trypanosome is very much smaller; perhaps 15 of that 
16 per cent. is really bruce? brucez, which would not 
live in man. Seeiny the extreme virulence of the try- 
panosome to man at present we have no evidence that 
any human beings have any resistance to itatall. Ido 
not think there is evidence at present that any human 
beings are resistant to rhodescense and therefore I think 
the second explanation is not likely, I think it much 
more likely that the small spread of the disease, in 
spite of the large percentage of infected antelope, is 
simply due to the fact that in the percentage of 
infected antelope. there are two things mixed up 
together. ; 

1855. There is very little of the trypanosome 
pathogenic to man, you think?—I think that is more 
likely. 


1856. (Dr. Bagshawe.) You have told us in your 
evidence that the Trypanosoma rhodesiense disease in 
Nyasaland is a. new trypanosomiasis?—That is my 
opinion certainly, that it is not merely a newly dis- 
covered disease, but: a newly arisen disease in nature as 
a natural phenomenon. 


1857. If that is the case is it not rather remarkable 
that the disease has been discovered almost simulta- 
neously in many districts over a very large area; for 
instance, in the course of a few years it has been 
discovered not only in Nyasaland but in North-Eastern 
Rhodesia and North-Western Rhodesia, and also in 
Southern Rhodesia, in Portuguese West Africa and in 
German East Africa ?—Is that all rhodesiense disease ? 


1858. I think there is not much doubt about it, and 
many of these areas are not connected by trade routes. 
That seems rather remarkable, does it not ?—That would 
certainly go against my view; if it is spread over a 
wide area now it would certainly look as if it had been 
In existence for some time. 


> 





The witness withdrew. 
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Mr. G. A. -K. MARSHALL called and examined. 


1859. (Chairman.) You are the Director of the 
Imperial Bureau of Entomology ?—Yes. 

1860. You have been good enough to favour us 
with a very interesting memorandum on which I 
propose to ask you one or two questions. In the first 
paragraph of your memorandum you refer to the 
amount of sleeping sickness among men in Nyasaland ? 
—Yes. 

1861. Does that extend to Rhodesia ?—No; that 
was purely with regard to the proclaimed area, not to 
Nyasaland as a whole. 

1862. Have you any statistics as to Rhodesia, if 
not I will not trouble you on that point ?—No, I am 
afraid not. 

1863. We have been told that by examination of 
wild game they are found to be full of trypanosomes, 
among others brucei and rhedesiense (or brucei vel 
rhodesiense if they are the same) which are pathogenic 
to cattle and some of them possibly pathogenic to 
man. That being so, taking areas where the fly is in 
large numbers and is undoubtedly the carrier of the 
trypanosome from the wild game, have you any theory 
to account for the fact that in such districts it is 
practically impossible to keep cattle alive while man is 
relatively very slightly affected P—It seems to me that 
a theory that will account for that is that you are 
dealing in this case with two trypanosomes, that you 
have a purely human trypanosonie and a cattle trypano- 
some, or rather an antelope trypanosome, which are 
very similar in their morphological appearances ; that 


so far as the human trypanosome is concerned that 
has been present there for a considerable time, and the 
majority of the natives at all events are now immune 
to its effects, and you will only get a certain percentage 
of susceptibles occurring in every generation. That 
hypothesis would meet the facts as we find them. 

1864. By man being immune, do you mean that the 
trypanosome perishes, or that he is tolerant so that it 
remains in the blood and does not produce the actual 
disease ?>—That point appears to have been entirely 
neglected up to now. There is no evidence to show 
which it is. It may be. both. There may be some 
tolerant individuals and there may be some who are 
actively immune. 

1865. I do not know whether you have studied the 
trypanosome itself very much ?—My knowledge of it is 
entirely confined to the study of the literature. 

1866. Do you assume that the wild game carries 
the trypanosome of cattle but not the trypanosome 
of man ’—Yes. 

1867. That is what you assume from what you 
have read P—Yes. 

1868. But on vour theory could you say (I must 
not press you too much on this point, because, per- 
haps, it is not your special point) whether man might 
form an important reservoir as well as game ?—T 
should consider that man would form the only reservoir 
if the hypothesis I have put forward is true. 

1869. IT do not think I quite follow you at the 
moment. Do you mean that man can only be infected 
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from: man, or do you mean that if the fly from game 
bites man, the strain is innocuous unless it passes 
through man and then to another man ?—I mean 
that there would be a strain (I do not know whether 
these things are specifically distinct) which is patho- 
genic to man, but which is not harboured by game, 
and a strain which occurs in game, but which is not 
pathogenic to man, and that they have superficially 
a close similarity. 

1870. Passing to flies, we have been told that for 
the prosperity of the fly warm mammal blood is neces- 
sary. Do you consider that the fly can prosper and 
breed in the absence of warm mammal blood ?—There 
is evidence that it feeds on either reptiles or birds ; it 
is not certain which, but nucleated blood cells -have 
been found in specimens of morsttans showing that it is 
eapable of deriving nutriment from animals other than 
mammals, but whether it could exist permanently on 
such a diet nobody knows. 

1871. Or whether it could breed ?—Or whether it 
could breed. 


1872. An experiment has been suggested of the 
clearing of the wild game from certain areas, larger or 
smaller, with a view to ascertaining in the first place 
whether, if the wild game (that means the larger game) 
were removed, the flies would disappear; and, in the 
second place, if they did not disappear, whether they 
would or would not still remain imfected.. Have you 
considered that at all ?—Well, the question whether 
that experiment would be of any value would depend 
very largely on the details of the way in which it was 
carried out. If experiment is to be made to see 
whether the fly can exist in the absence of the larger 
game, I would like to know whether it is proposed to 
retain human beings in the experimental area. 

1873. Assume for the moment that it is not.—lI 
think that it should be done in both ways. If you 
make an experiment and do not retain human beings, 
then that experiment is of no value whatever as applied 
to the natural conditions which you propose to produce 
ona largescale. If you destroy the game ina large area 
that area is going to contain human beings. You have 
to consider the possibility whether the fly, having the 
more usual source of food supply, or a valuable source 
of food supply, removed from it, will not attack man 
more assiduously than it has done before. 

1874. Do you say you do not think it is the more 
usual food ?—I do not think there is evidence of that. 
Wherever man occurs, I think the fly attacks him quite 
freely. I think it is quite impartial. I do not think 
there is evidence of special preference for game as 
opposed to man, and I submit that the very existence 
of sleeping sickness itself indicates that the flies must 
bite human beings to a very considerable extent. If 
only two flies in a thousand are infected, the number 
of bites inflicted, even to produce the small amount of 
sleeping sickness that exists, must be considerable ; if 
a high percentage of the indigenous population is 
immune, the number of flies that must bite to produce 
sickness is even greater still. 

1875. You have given us the usual sources of food 
—the larger wild mammals and man. Is there any 
other usual source of food? I am talking now of 
morsitans.—It seems to me that that point has. not 
been sufficiently investigated yet. 

1876. Have you an opinion upon the point P— Well, 
there is a-case that I refer to in my statement here. I 
forget the exact figures, but I think Mr. Lloyd, of the 
Rhodesia Sleeping Sickness Commission, found that 
15 per cent. of the flies in which they could identify 
the blood contained nucleated blood cells, meaning that 
they were derived from birds or reptiles. There you 
have positive evidence that in a country where game 
was abundant the flies naturally fed on animals other 
than mammals, which would suggest that where you 
artificially removed the mammalian supply they would 
still have another supply on which they woald naturally 
feed. 

1877. Correct me if I do not follow you rightly, I 
understand that your conclusion is that the absence of 
the larger mammals does not make it probable that it 
is accompanied by the disappearance of the fly P—Not 


necessarily at all, I think there is no valid evidence to 
justify any positive assertion to that effect. 

1878. With regard to the proposed experiment 
itself, assuming that you could drive out the larger 
mammals or the greater part of the wild mammals, 
and could, with very few exceptions, exclude ‘man 
from the same area for the purposes of. arriving 
at any result such as we desire to obtain, can you 
suggest any fallacies that might be likely to neutralise 
the effect of the experiment ?—I think that’ the 
absence of man in itself might do so to start with. 
That would be one thing. If the fly died out within 
an area it is conceivable that it might be attributable 
to the absence of man, and that ‘had man been there, 
as he will be if you apply this principle all over the 
country in general, it would not have died out, so that 
your experiment does not reproduce the natural 
results which will follow the extermination of the 
game on a large scale, and your experiment does not 
give you any real light upon what is going to happen. 
But, apart from that, supposing that’ you cleared an 
area, a great deal would depend upon the locality of 
the area as to the validity of the results which you 
would obtain. Supposing that it was within or 
adjoining another fly area and you adopted’ a system 
of clearing a 10-mile belt all round it, and supposing 
that you removed the large mammals and man from 
that experimental area, and after a certain time the 
fly disappeared, I do not know that anybody could say 
what had happened—whether you had killed the flies 
or whether the flies had migrated, and until we know 
more about the habits of the fly, I do not think you 
will ever be able to come to a definite conclusion from 
an experiment of that kind. 

1879. There is one question I would like to ask on 
what you said just now; take the case that you 
postulated—that the larger mammals had gone and 
man was there. Could the morsitans convey sleeping 
sickness from man to man and from man to cattle ?—In 
the light of Sir David Bruce’s recent paper there 
would be very little danger to cattle, because he finds 
that they are highly resistant to the human strain of 
rhodesiense, but it is possible. 

1880, The result which you would produce possibly 
would be that you would save the cattle and leave man 
where he was ?—Precisely. 

1881. The question has been discussed a good deal 
as to whether morsitans is often found where game is 
absent. Have you any knowledge of your own: about 
it?—No, not of my own. I have notes as to the 
observations of others. ; 

1882. I understand you have some reports of Major 
Stevenson Hamilton, which may be of assistance to 
us.—Yes, I have several; I have collected here notes 
of observations from as many different localities as I 
could. Many of them are very brief. There is a note 
from Portuguese East Africa, from Nyasaland, from 
German Hast Africa, Congo Free State, North 
Kastern Rhodesia and Southern Rhodesia. 

1883. Do those deal with the question entomo- 
logically >—No. Those are cases where observers have 
stated that the fly occurs in places where there appears 
to be no game. 

1884. Do they all agree ?—They all agree. 

1885. You can produce the notes for the assistance 
of the Committee ?—Yes, I can produce them for the 
assistance of the Committee. (The witness handed in 
the following paper.) 


“ J. Stevenson Hamilton.—The Relation between 
Game and Tsetse-Flies. 


“T have also had a personal experience of the 
existence of G. morsttans in large numbers, where there 
was little or no sign of the larger mammals. 

“Tn 1908 I travelled through the northern part of 
Portuguese Hast Africa from Ibo on the coast to Lake 
Nyasa, roughly along the 13th parallel of latitude. 
Tsetse-fly was met with in two places; first, in a small 
belt near the Mwagidi river, not far from the coast, 
and secondly, from the right bank of the Msalu to the 
right bank of the Lujenda river, a distance of about 
80 miles-as the crow flies. No signs of any game were 
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found until we had passed through the first fly area ; 
then in one place we came on a very few kudu, and in 
another saw a single waterbuck. In the fly areas 
themselves there was no indication of the presence of 
big game, nor indeed of that of any of the lesser species 
of buck. Hares were pretty numerous. Monkeys not 
uncommon. The forest was full of small birds, and 
judging by their runs smaller mammals probably 
abounded. Throughout the larger area, fly was 
practically continuous, and though it was then the 
coolest season of the year, was extremely troublesome, 
often biting ourselves and our natives after sundown. 
I collected several of the flies from each belt, and 
handed them over to the entomological department at 
Lourengo Marquez, where Mr. C. W. Howard ultimately 
pronounced them to be Glossina morsitans. Now as 
regards the almost complete absence of game. Since 
it was the driest time of the year, and the Msalu and 
Lujenda are both of them perennial streams, one would 
have expected to find indications of game in their 
vicinity if anywhere. But though my companion, 
Mr. R. ©. F. Maugham, and myself, having a large 
number of carriers to feed, hunted assiduously in 
the most likely spots on every possible occasion, we 
were entirely unsuccessful in finding even old tracks 
dating from the last rains. Although game often 
temporarily migrate from a country, I scarcely think 
it could ever have been very numerous along the route 
we took. The character of the vegetation was not 
such as finds most favour with antelopes generally, and 
during our constant examinations of the sand beds of 
the dry watercourses, I do not think it would have 
been possible to help noticing indications of the recent 
presence of wild animals in any numbers. Nor, in 
view of the fact that nearly every adult native we met 
was in possession of fire-arms of some description, did 
there appear any particular reason for doubting their 
statement that they had shot out most of such game 
as had existed in the country long before. Certainly 
the swarms of G. morsitans which we encountered must 
have been hard pressed by hunger if forced to depend 
for their existence upon the blood of a few stray herds 
of the larger species which may have existed. It was 
noticeable that the fly was most in evidence near the 
camping and halting places. The route which we 
followed is the usual one from the interior. It is, in 
fact, the old slave caravan road, and at the present 
time, or at least three years ago, natives were accus- 
tomed to make use of it only in very large parties, 
owing to their fear of the predatory bands of the 
independent: Yao chiefs, which were always on the look- 
out to snap up solitary travellers and small detach- 
ments. The fly belts themselves are thinly populated, 
and the natives kept no stock except a few rather 
anemic-looking goats. The fly was not much in 
evidence in the clearings round the villages.” 

1886. There are in your possession certain ento- 
mological reports which have been collected men- 
tioned by Mr. Austen the other day ?—The informa- 
tion contained in those, I am afraid, is not of much 
value. In issuing the list of questions my idea was that 
it would perhaps stimulate local residents to make obser- 
vations along the lines of the questions suggested. 
What actually happened was that they simply sat down 
and wrote their recollections or what they thought 
they recollected, and the result has been, for the most 
part, merely general statements of an extremely contra- 
dictory character. With regard to any area where there 
is more than one tsetse-fly, the whole of the answers 
are of no value practically because they generally 
refer to ‘ the tsetse-fly.” Several of the species have 
very different habits, so that the answers are of 
no practical use. With regard to Nyasaland and 
North-Eastern Rhodesia, Mr. Neave, our travelling 
entomologist, has briefly summarised the results in a 
paper he has already published and that I have here 
for the information of the Committee. (The witness 
handed in the following paper.) 


Mr. S. A. Neave’s Summary of the Reports on Tsetse- 
Flies from Eastern Tropical Africa. 
« There would appear to bea fairly general con- 
sensus of opinion that, though it is difficult to define 
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with certainty the limits of character of a fly-area, it is 
usually a region covered with fairly thin scrub or bush 
and at a moderately lowlevel. One observer, however, 
Dr. Prentice, says: ‘I have found morsitans in the open 
‘ country, in sparse bush, in dense jungle and in deep 
‘ dark shade (such as palpalis likes) by the water’s 
‘ edge.’ Others, such as Mr. Barnshaw, state that 
it never occurs in ‘ msitu,’ by which he means the 
patches of dense forest which occur particularly over 
the Nyasa—Tanganyika plateau and the Awemba 
country. Most observers appear to be doubtful 
whether there is any marked seasonal fluctuation of 
numbers of the fly. A large majority agree that the 
presence of water is not essential to the well-being of 
this insect, whilst three gentlemen, Doctors Pask and 
Murray and Mr. G. F. Manning, refer to the absence of 
this species froma belt about half-a-mile wide along the 
south-west shore of Lake Nyasa, a fact which had - 
already been noticed by several other observers, 
including the writer. On the vexed question of the 
relations of G. morsitans with game, there is, as might 
be expected, much conflict of evidence, more particu- 
larly as on this subject opinions are apt to be somewhat 
biassed. Six gentlemen are of the opinion that this 
species is entirely dependent upon the presence of big 
game. ‘The view of eight others, however, is precisely 
the opposite, while three are of opinion that the 
fly is only partially dependent upon the larger 
mammals. It must be admitted that the majority 
of the more experienced observers group themselves 
amongst those who believe that G. morsitans can, and 
and indeed does, exist in the absence of the larger 
mammalia. The importance of this point is increased 
by the fact that it agrees with the recently published 
views of men of such great practical experience as 
Major J. Stevenson Hamilton and Mr. R. B. Woosnam. — 
There is, however, a remarkable unanimity of opinion in 
the answers as to the spread of G. morsitans in recent 
years in Northern Rhodesia and Nyasaland, practically 
all observers, with the important exception of Sir 
Alfred Sharpe, agreeing that this has been the case. 
Some gentlemen associate this spread with the increase 
and scattering of big game; others, Messrs. Fraser, 
Manning, and Van Schalkvijk, with the movements of 
natives. Mr. Thornycroft notes a special increase 
along main roads. Amongst the few people who were 
in the country when the rinderpest swept through it, 
there is an agreement that the fly disappeared to a 
large extent about this time. This is an important 
point in respect of the above-mentioned spread of 
the insect, since only one observer, Dr. Prentice, 
even suggests that the fly has now spread to an area 
where it did not occur previous to the rinderpest. 
Five gentlemen, Messrs. Brown, Edwards, Barrington, 
Manning and Young, refer to the disappearance or 
reduction in numbers of the insect with the advent of 
natives and the consequent clearing in the neighbour- 
hood of villages.” 

1887. Ina certain part of your report I notice you 
make a strong recommendation that further inquiries 
should be made in the direction of entomological 
If any results can be obtained in that 
direction, do you or do you not think it would occupy 
a very considerable time before they were obtained ?— 
That entirely depends on the nature of the organisation 
to carry the researches into effect. If you send a 
single man to sit down in the wilderness to solve an 
extremely complex problem of that kind 

1888. Do not put that on me, I do not mean that. 
If your recommendations were adopted and strenuous 
efforts were made to encourage research, would it from 
the nature of the problem, occupy a long time ?— 
I think it is largely a question of the men. If yousent 
out a dozen competent men they would arrive at results 
far sooner than two men would, and it is really a ques- 
tion of money and men whether you get the results 
quickly or not. 

1889. I will put a quite general question. Do you 
think that valuable results would be likely to be 
cbtained within a reasonable time ?—Yes. 

1890. (Dr. Chapple.) You suggest that before 
experimenting in game destruction there should be an 
entomological investigation held ?—Yes. 
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1891. Are we not holding that now by the investi- 
gation that is going on under Sir David Bruce ?—There 
is no entomologist under Sir David Bruce and there 
has not been for a long time. 

1892. Is the entomologist in Uganda ?—The only 
entomological investigations were carried out during 
the few weeks that Professor Newstead was in the 
country. 

1893. What do you hope to discover of practical 
importance ?—The obvious thing in dealing with an 
injurious insect is to attack it in its breeding grounds, 
and that is the very point on which we are singularly 
deficient in information with regard to morsitans in 
Nyasaland. Up to the present date the number of 
pupe found in Nyasaland of this extremely injurious 
insect can be counted on the fingers of one hand. 
That shows how little we know about it and explains our 
ignorance. 

1894. But is the most essential thing to attack the 
breeding ground ?— The thing is the destruction of the 
fly, | submit, and that you will not do until you have 
located the breeding grounds. 

1895. Do you proceed on the assumption that the 
fly is the carrier of this disease P—Yes. 

1896. You are satisfied that that is the case ?—Yes. 

1897. Are you satisfied also that game is the 
reservoir ?—Of what ? 

1898. Of the trypanosome ?—Which trypanosome ? 

1899. The trypanosome which produces trypanoso- 
miasis in man and animals in Nyasaland.—I do not 
agree that it has been proved to be the carrier of the 
trypanosome in man. That is mere hypothesis at 
present. 

1900. Do you agree that it is the carrier of try- 
panosomes or trypanosomiasis in animals ?—That has 
been proved, I consider. 

1901. You wish to prove that the fly is the carrier 
of the trypanosome that produces trypanosomiasis in 
man ?—I think that is the first step before you under- 
take any destruction of game from the point of view 
of the human trypanosome. 

1902. You are satisfied that domestic animals in 
Nyasaland die from trypanosomiasis ?—Yes. 

1903. You are satisfied that the Glossina morsitans 
is the carrier of the disease to the animals P—Yes. 

1904. And that game is the reservoir of that 
trypanosome ?—Yes. 

1905. And yet you say that you would not take 
any step now towards the destruction of the game ? 
—No. 

1906. Why ?—Because I do not know that the 
introduction of cattle into Nyasaland is essential to 
the welfare of the country. I daresay the Committee 
has had brought before its notice a statement on the 
part of one of the local officials that in his district 
there are estimated to be 600 head of elephant and 
30,000 head of eland, without mentioning other 
animals. 
docile of wild animals. I think it a preposterous 
suggestion that in order to develop that country you 
should slaughter all those animals simply to replace 
them with a domestic breed which is not well suited to 
the conditions. From a purely financial point of view 
I think that the domestication of such animals as the 
elephant, buffalo, and eland would be the sounder way 
of developing the country. 

1907. You will admit that dogs and horses and 
goats and sheep and cattle are all liable to this disease 
and extermination by it >—Not necessarily extermina- 
tion. Cattle are adapting themselves to it in many 
places. We are getting resistant strains. 

1908. Supposing that it was proved that the 
morsitans was not the carrier of trypanosomiasis to 
man, would you allow things to go on as they are now, 
having regard to domestic animals ?—You misunder- 
stand my position altogether. I quite agree that the 
fly should be tackled, but the system that has been 
advocated is to diminish only the food supply of the 
tly, and I say that the way to deal with the problem is to 
_ destroy the fly whatever else happens. Hven if we 
adopted the system of the domestication of game I 
should still attempt to destroy the fly, 


The eland is one of the most tractable and. 


1909. You admit that the problem is urgent and 
something must be done ?—I quite agree. 

1910. And it must be done for the protection of 
domestic animals, not necessarily merely for the 
protection of man ?—In certain places, yes. I do not 
think it is very pressing. 

1911. Do you not think that settlement in South 
Africa is absolutely impossible unless you can protect 
all the domestic animals and man ?—In certain limited 
areas, yes, but there is plenty of other ground to develop 
before these need be occupied. 

1912. Are not the cattle which have been mentioned 
necessary to the progress of civilisation and settlement 
in South Africa ?-—I mean in Nyasaland ; I did not 
say South Africa. 

1913. In the region we are considering are not the 
cattle which have been mentioned necessary to the 
progress of settlement ?—No. 

1914. Are not the dog and the horse ?—I think we 
could get on without them, but I do not see why we 
should not be able to imtroduce them later, if the 
course which I suggest be adopted, namely, that we 
should try to eradicate the fly; at the same time we 
can develop agriculture by other means than by cattle. 

1915. If you do not see any necessity for these 
domestic animals in the progress of civilisation in these 
regions, then the position that you take up is quite 
understandable to me. You are not prepared to 
destroy game, although it is incriminated, because you 
do not think that domestic animals are necessary to 
the progress of settlement in these regions ?—I think 
it is not necessary to introduce domestic animals which 
are subject to this disease into areas where you can 
make use of other animals for traction, meat, and milk. 

1916. That is the advice you give us—to abstain 
from destroying game?—Yes; I regard game as of 
financial value to the country in which it occurs, as an 
asset. 

1917. It is more necessary than domestic animals 
then in regard to the progress of settlement—is that 
your opinion P—Only in these areas. 

1918. Am J to understand that if it was a question 
of choice between the destruction of the game and the 


. destruction of the domestic animals you would destroy 


the domestic animals ’—No, that is entirely wrong. I 
would not introduce them into the area in question. 
They would not be destroyed, 

1919. You say that you would not introduce them ? 
—Yes. 

1920. That is the same thing, is it not ?—It is not 
destroying them. 

1921. Instead of destroying the game, you would 
allow conditions to exist which would prevent the 
introduction of domestic animals at all P—No, not 
necessarily, if you destroy the fly. 

1922. I am coming to the destruction of the fly. 
At present if you had to choose between the destruc- 
tion of game and the impossibility of introducing 
domestic animals, would you submit to the impossibility 
of introducing domestic animals ? —I do not quite follow 
you, Tam afraid. I say that I think that it is impos- 
sible to introduce them into the areas now and it is 
foolish to attempt it when you might use other animals. 

1923. You do not mind that condition remaining, 
if to remove it means the destruction of the game ?— 
What I mean is that I do not see the necessity for the 
destruction. 

1924. We want to understand your motives so that 
we can understand what actuates you. Now with 
regard to flies you say that something ought to be 
done to prevent the existence of disease and that that 
something ought to be the destruction of the flies ? 
Yes. 

1925. How would you proceed to destroy the fly >— 
I cannot give any definite information on that because 
we have not the data required for the purpose, as I 
have explained. I think the first step to be taken is to 
eradicate the breeding places of the fly, which we do not 
yet know, and that iswhere the urgent need of an entomo- 
logical enquiry comes in” What we do know is that im 
all other cases of dealing with injurious insects on a 
large scale, that method is invariably adopted. 
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1926. Apart from the question of the value of the 
game, do you think its destruction would annihilate the 
disease >— Which disease ? 

1927. Trypanosomiasis in man and animals. ceil do 
not think .it would necessarily eradicate the disease in 
man. 

1928. In man or animals Iwill s say then P—I dis- 
criminate between them. You mean the destruction of 
game only ? 

1929. Yes.—What do you include in that; because 
the hyena has been found to carry it, and possibly 
various other animals, including the smaller carnivora 
which have not been investigated, may likewise do so. 

1930. Do you think that the destruction of in- 
criminated animals would annihilate the disease ?—I 
could not say. Ido not think that the destruction of 
only large game would do so. 

1931. Do you think that the destruction of 
incriminated animals would annihilate the disease ?— 
Yes, if every animal was destroyed, certainly. 

1932. As I gather from your evidence, you are not 
prepared to agree to that, although you know that that 
would annihilate the disease P—No, Iam not prepared 
to, because I do not think you could do it. 

1933. You would prefer to have the disease and the 
game rather than be without both of these things ?—I 
do not think that your‘alternative is possible ;.that is 
the point. 

1934. You said just now that you think the 
destruction of all incriminated animals would annihilate 
the disease ?—I also said, I think, that you could not 
destroy all the animals. 

1935. I am putting the case hypothetically. If you 
could destroy the disease by annihilating incriminated 
animals, you would agree then ?—If you could, yes, but 
it is not possible. 

1936. Then you would prefer to have the game and 
the disease rather than be without these things ?—No, 
I have not said so at all. 

(Chairman) (to Dr. Chapple.) So that I may follow 
your questions, would you tell me what you include as 
incriminated animals ? 

1937. (Dr. Chapple.) 1am not going to name them, 
but I want to know the reasons that actuate the 
witness in giving the advice that he does. (To the 
witness.) You admit that you could annihilate the 
disease if you could destroy the incriminated animals? 
—Yes, if you could. 

1938. But at the same time you say that the game 
is so valuable that you prefer that it should remain ?— 
No; I beg your pardon, I have not said that. I made 
that statement quite apart from your hypothetical case 
—that if you could ogee all the animals you could 
get rid of the disease. I admit that if you could 
destroy all the animals you would eradicate the disease, 
but my reply is that I think you cannot destroy all the 
animals ; and in my opinion there will always be a certain 
percentage left which will be liable to carry on the 
disease, and therefore the destruction will not have 
the effect that you assume. And there are dangers 
of another kind; for instance, you cannot make the 
destruction simultaneous over an enormous area, and 
you have the danger of dissemination. You may be 
driving infected game or fly into areas which they did 
not previously occupy, and so cause serious loss and 
damage there. I think that many practical difficulties 
arise as a result of any policy of general game destruc- 
tion such as you are suggesting, and I think those 
difficulties are such that it is wiser to deal with the 
problem on other lines. 

1939. Do you think that in the hunting of rats to 
exterminate plague you have the same thing, and that 
you might drive them .to other parts where they had 
not previously existed?— No, it is not the same 
thing, because rats live under very different conditions. 
The conditions are not comparable on any ground. 

1940. Take a populous locality where there are 
domestic animals and the people think the domestic 
animals are necessary to their life and progress. In 
your opinion, would it be a wrong thing to disturb the 
incriminated game or the incriminated fly in case you 
drive it to other villagesP—I think there is that 
danger. 


1941. Would you apply that to the hunting of 
incriminated rats which. spread plague ?—No, not 
necessarily. In certain areas it might be tiue, but the 
methods of poisoning or trapping rats are not applicable 
to game as a general rule. If you harass game it 
scatters over the country as rats do not do. The 
whole method would have to be different. 

1942. Tf you allowed the villagers to hunt the 
game, would it disappear ?—They would only kill a 
small percentage. 

1943. Would the rest run away ?—Yes. 

1944. Would it take the fly with it ?—I could not 
say; we do not know. 

1945. If it did take the fly with it, would it be a 
good thing to do?—No, Ido not think so; it would 
merely transfer the danger. 

1946. If the relaxation of the Game Laws enabled 
villagers to frighten away animals which become shy 
when they are hunted, as I understand, and. if they 
took the flies with them, would you think it unwise to 
relax the Game Laws lest the animals should go to 
other populous centres and carry the fly with them ?— 
That is a danger which you have to consider, and, 
apart from that, there are animals which I do not — 
think they would frighten away, and animals which are 
likely to remain a source of infection for a considerable 
time. 

1947. Could they be killed ?—There would be great 
difficulty in doing it. I would be glad to have a recipe 
for killing some of them now. 

1948, What animals would not run away, but 
would remain to be killed P—They would not remain to 
be killed. The fact is that they are so very difficult 
to get, that neither commission has investigated the 
blood of the bush-pig, for instance, which is quite a 
common animal; but it is most. difficult to get hold of. 

1949. Is it already incriminated ?—They have not 
examined one, but it is one of the most important - 
animals to investigate, and the fact that it has not. been 
investigated is, I think, a ground for criticism. 

1950. You would not be as alarmed at the existence 
of an animal which had not been found to be incrimi- 
nated as you would at the existence of an animal that 
had been so found ?—It has not been examined, but 
the evidence from the other pig points strongly to the 
fact that it would be is incriminated. 

1951. But is that an argument against the killing 
of incriminated animals °—There are other animals 
that may be incriminated that are difficult to eradicate ; 
for instance, the duiker is one of the few buck that 
can persist and flourish in close proximity to man. 
About Salisbury, im Rhodesia, duiker were more 
plentiful on the commonage round the town than in 
the open veld far from any cultivation. They are also 
particularly fond of the vicinity of Kafir gardens. 

1952. Is that incriminated ?—Yes. That applies to 
both diseases. 

‘ 1953. And do I understand that it cannot be 


‘exterminated or driven off ?—You would have great 


difficulty in eliminating it.. Then the baboon is 
extremely difficult to destroy. You could eliminate it 
from a limited flat area, but in country specially suited 
to it there is the greatest difficulty in getting rid of it. 
Other animals of the kind that I am referring to are 
jackals and hyenas. I have heard them come right up 
to the back of an hotel in Salisbury. 

1954. If you could eliminate the animals that were 
incriminated, would you not limit the amount of the 
disease even though you did not exterminate the animals 
you have mentioned ?—That is extremely dubious. I 
think that if the fly’s food-supply is diminished it will 
concentrate its attack on the animals that remain and 
the percentage of infection may be just as high. One 
cannot tell, of course, but it seems to me that if you 
leave infected animals in even limited numbers, and the 
fly persists, the risk of infection is very much the 
same, 

1955. Do you think then that there is hope of 
reform along the line of attacking game ?—It is a 
thing, I think, that should be adopted as a last resort. 
I may put it generally in this way; the abolition of the 
game means the reduction of the food supply of the fly 
but not necessarily a reduction of the fly itself; and it 
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appears to me that if you reduce the food supply of the 
fly you increase the danger to’ man of being bitten by 
the fly. You increase the possibility of the fly 
spreading into areas which it has not hitherto occupied. 
On the other hand I think that if you attempt to deal 
with the problem on the line of leaving the game as it 
is and reducing the number of the flies, the risks of 
attack upon man and upon cattle will be diminished, 
because you will have a smaller fly population to feed 
and you will have the same number of wild animals, 
and I certainly think it a saner and safer method of 
procedure than the destruction of the game. I admit 
that it is possible that in certain areas game destruc- 
tion may be of some value when we know more about 
the habits of the fly, but as a general policy I think it 
an error, in fact I am convinced of that. 

1956. You would allow in the meantime destruction 
of domestic animals to go on?—That can be readily 
avoided. 

1957. By taking the animals away P—Yes. 

1958. Would you apply the same argument to rats 
and say that you would run a risk in exterminating 
the rats of allowing the fleas to feed on the human 
subjects ? Would that be a parallel case >—No, because 
the flea that carries the plague is essentially a rat flea, 
and is only occasionally a biter of human beings. It 
would not live permanently on human beings. 

1959. Are you against the experiment suggested by 
other witnesses ?—What experiment do you refer to? 

1960. Of fencing in a certain area and carrying on 
experiments there—As I said before, I cannot express 
general approval or disapproval of an experiment until 
IT know what it is intended to prove and the precise 
methods to be adopted. I might sympathise with the 
object, but consider that the methods suggested were 
entirely wrong. Until 1 knew both what it was intended 
to prove and what the methods were, I could not express 
an opinion. 

1961. The only thing to be done, as far as you can 
see, is to try experiments for the extermination of the 
fly P—I think that is the first step certainly. 

1962. You quote Major Stevenson Hamilton as 
giving an account of the existence of an area in which 
Glossina morsitans is abundant in the absence of game ? 
—Yes. 

1963. In what season 
made ?—In the dry season. 

1964. Are there not seasons in which the game are 
very difficult to see >—He based the conclusions of his 
argument on the ground that there was very little 
water in the area. He was travelling along the only 
rivers for many miles that contained water permanently, 
and if game were present that is just the kind of 
country in which one would expect to find it. He 
could not find game there, and he could not find even 
the old tracks, which every-hunter knows you will find 
in the dry season, of game which had been present in 
the wet season. The natives told him that they had 
shot out all the big game long ago, and he had no 
reason to doubt their statement as every other native 
had a gun, but, notwithstanding that, the files were 
extremely plentiful and very annoying to his caravan. 

1965. Many observers have said that game can 
only be seen at certain seasons of the year, though it 
may exist in large numbers 2-Yes; it would be more 
easy to see in the dry than in the rainy season, and he 
was there in the dry season. 

1966. You are satisfied that the game would have 
been seen if it was there >—Certainly. 

1967. (Str William Leishman.) Do you advocate 
that further investigations should be made into the 
bionomics of the fly ?—Yes. 

1968. What do you think would be likely to prove a 
profitable line of investigation? Tf you directed such a 
research personally what line would you take P—I think, 
in the first instance, the hypothesis that has been put 
forward by Mr. Fiske wants dealing with above all things. 
Take, for instance, trapping experiments—they have been 
tried in German East Africa and haveprovedmore or less 
unsuccessful, and.J think Mr. Fiske’s hypothesis would 
afford an explanation of why they were unsuccessful. I 
do not know whether the members of this Committee 
are acquainted with the position as to the migration 


were those observations 


hypothesis. If it can be proved to be true it will make 
a tremendous advance in the possibility of coping with 
Glossina morsitans. If a sex count will give us an indi- 
cation of specially favourable breeding areas, we can 
mark out such special areas for attack. I think that 
then in those areas we must tackle the fly in the first 
place. When you have located breeding areas, I would 
suggest measures of trapping the fly. Clearing the 
bush in those particular areas would destroy them as 
breeding areas. I would also suggest the trapping, 
if possible, of pupae. That is a mere hypothetical 
suggestion which I might offer. It arises out of an 
observation made by Mr. Lloyd, the entomologist to the 
Rhodesia Commission. He records that they found 
the pup of morsztans associated with 50 different trees 
—I do not mean different species but different: indi- 
vidual trees—and in every one of the cases the trees 
were abnormal, that is to say, they were damaged in 
some way or diseased. I cannot;think that that is 
a mere coincidence, because the numbers are too big 
for that. 

1969. Where. was that?—=In North - Eastern 
Rhodesia. This observation suggests that there is some 
special attraction exercised by such trees over the 
morsitans when it is ready to deposit its larve. I 
cannot believe that a morsitans surveys a tree and 
notices whether it is decayed or otherwise suitable. 
From observations made upon the habits of insects in 
other directions, probably the explanation is that there 
is some chemotropic reaction, possibly arising through 
vegetable decay—some chemical substance which affects 
the fly and stimulates the deposition of the pupe. 
Now if that is true, the discovery of that substance 
would be an enormous advance in the practical control 
of the deposition of the pupe. We could have a 
practical test by which we could ascertain what were 
breeding grounds, and we could create artificial breeding 
grounds which could be controlled. If the hypothesis 
is true, it might enable us to. make a very marked 
diminution in the fiy and therefore it should be imme- 
diately investigated, I think. 

1970. Would you suggest a method of marking 
flies in order to measure migration ?—Yes, that is 
essential for the elucidation of the question. 

1971. What method would you adopt ?—I° do not 
know what Mr. Fiske has done recently, but before 
he was engaged by the Sleeping Sickness Commission 
he discussed the matter with me and suggested an 
extremely ingenious idea which had occurred to him, 
which would mark the flies, but not affect their 
subsequent flight, because that is the weak spot in all 
the systems which have been tried up to now. Dr. 
Carpenter cut off a leg, and the result, as he himself 
said, was that a very large number of flies never flew 
away at all. They were so damaged that they could 
not have migrated. Mr. Fiske’s suggestion depends on 
a feature of the development of the flies; the fiy in 
the pupa stage is encased in the puparium, and that 
puparium has a little lid at the top of it, and in order 
to escape the fly blows out a bladder from a slit in its 
forehead and forces the cap off, and it forces its way 
through the superincumbent earth by a similar 
action. Mr. Fiske suggested collecting a number of 
pup, covering them with a substance like flour mixed 
with various adhesive colours, so that the flies would 
draw into the ptilinum a certain amount of the coloured 
substance. In that way you could deal with an 
enormous number of flies with a minimum of labour, 
marking them with a certainty which, I think, nobody 
else has attained. 

1972. Is there any evidence that that system has 
been adopted in connection with other flies P—It is an 
original idea of his own, and I never heard anyhody 
else suggest it. He said when he went to the States 
that he would have experiments made, but I have not 
heard the results. 

1973. You are naturally familiar with what is 
known as to the breeding places of other biting flies 
which occur in other parts of the world—what is 
known about the breeding places of Tabanidee >—Very 
little has been known up to now. None have been 
found in Africa south of the Sudan until quite 
recently. Our travelling entomologist, Mr. Neave, 
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has now bred a number, including Tabanus and Chrysops. 
He thinks that he has some larve which will prove to be 
Hoematopota. 

1974. We have a lot to learn ?—Yes; we know 
very little indeed about it. 

1975. Do you know other flies which show the 
same peculiarity in producing their young as Glossina ? 
—JI think that the only ones are the Hippobosca, or 
forest flies as they are known in this country. 

1976. Do they produce their young in the same 
way ?—Yes, as pupe. A number of flies produce 
more or less young larve, but very few deposit full- 
zrown larve as does Glossina outside those I have 
mentioned. 

1977. (Chairman.) What sort of fly is the Hippo- 
bosca ?—A very hard flat fly which runs sideways. 

1978. (Sir William Leishman.) Is there any other 
biting fly, the study of which might throw light on the 
problem of Glossina ?—I am afraid not. The life 
history of the Hippobosca is very different indeed, and 
I think it would not assist us at all. 

1979. Do you think that Glossina feed only on 
blood ?—I am inclined to believe so. 

1980. One witness said that he thought they fed on 
vegetable matter because he found starch grains from 
bananas on dissection P—I think it is possible. 

1981. Is there other evidence of that sort ?—I do 
not think so. That probably has been produced under 
abnormal conditions. 

1982. If it cannot be got to drink water in the 
laboratory do you think it would do it in nature ?— 
They have been seen in damp places with the proboscis 
inserted in the damp sand, but the experiments in 
the laboratory always seem to prove that nothing is 
absorbed. 

1988. (Sir Mackenzie Chalmers.) Your principal 
work is to collect information from all parts of the 
empire bearing on entomology generally ’—Yes, from 
all parts of the empire, or rather the world. 

1984. How far has the distribution of the tsetse-fly 
been mapped ?—To a very limited extent. We have 
very few really thorough maps anywhere in the sleep- 
ing sickness areas; it is possible there may be such 
maps, but Tam not aware of their existence. Hxtremely 
few places have been what I call thoroughly well mapped, 
and it is a very essential point. 

1985. Have they been roughly mapped P—Yes; we 
are continually publishing maps based on the collec- 
tions of our travelling entomologists and others ; but 
they just follow a line and along that line the 
mapping is fairly good, but there are vast spaces 
about which we know absolutely nothing. There 
is only one province that I am aware of that has 
been thoroughly well mapped, and that is the Ilorin 
Province in Northern Nigeria. 

1986. That isa very small area ?—Yes, it is a very 
small area, but it has been thoroughly well done by 
Dr. McFie. 

1987. Mr. Austen has a map, has he not, that is at 
present at Ghent ?—Yes. 

1988. How far does that go?—The areas marked 
on it are merely approximate. I might say that many 
of them are based on very inadequate evidence. 

1989. But it is the only evidence there is up to 
date, is it not ?—Yes. 

1990. So that we do not know what are the fly 
areas really ?—We have a rough idea of the fly areas 
but it is of a very vague and general kind. In order 
to study the habits of the insects we want precise 
information as to their distribution and alterations in the 
distribution above all things. 

1991. You mean as to their migration >—Yes. 

1992. As to which we have very little information 
at present except in certain limited areas ?—With 
regard to Northern Rhodesia, I have a very excellent 
map showing the recrudescence of the fly in a limited 
area, subsequent to the rinderpest. 

1993. How long were you in Rhodesia yourself ?— 

bout 13 years. " F 

1994. How much of that/time were you in the fly 
area ?—Not very much. In 1894 I visited the Umfuli 
district. and I passed through a good many fly belts 


there, and in 1895 I was residing in a fly area for 
about six months continuously. 

1995. Have you been bitten yourself ?—Frequently. 

1996. With no evil results P—No. 

1997. Was there any sleeping sickness P—It was 
not recognised, and it has never been detected since in 
that particular area. 

1998. Those flies were probably non-infective flies 
so far as human beings are concerned P—With regard 
to what ? 

1999. Rhodesiense.—Yes, but not as regards cattle. 

2000. How many entomologists are now working 
and reporting to your bureau ?—The official entomolo- 
gists are attached to the Department of Agriculture, 
and they deal purely with plant pests and not with 
matters of this kind as a general rule. 

2001. There is entomological work going on, is 
there not, under the Bureau of Entomology P—Mr. 
Neave is the only man at present in the field, and he 
is not dealing with Glossina at all. Our West African 
entomologist is at home on leave. 

2002. Then no work is being done on the lines you 
suggest ?-——Not at the present moment. Dr. Carpenter 
is in England at present. 

2003. There is Mr. Fiske, what is he doing ?—He 
has just arrived in Uganda. 

2004. He is investigating a solitary problem out 
of the various ones that have to be dealt with ?—It is 
one of the greatest importance. Mr. Anderson in British 
Hast Africa has been sent down to collect tsetse-flies in 
a certain place, but he is not domg research work on 
tsetse-flies. Dr. Carpenter and Mr. Fiske are the only 
two men appointed for that special work. 

2005. To carry out as far as possible the investiga- 
tions you suggest to us, how many men should be 
employed ?—I would not like to express an opinion on 
that matter. It seems to me that the whole question 
of mapping out a policy of that kind should be left to 
a man who has had practical experience in the destruc- 
tion of insects on a large scale. No such man had 
ever touhed the Glossina problem until Mr. Fiske went 
out. JI am ready to leave everything in his hands. 
If he came back and said to me * It is no use tackling 
the problem along the lines which you suggest,” I 
should accept his verdict at once without hesitation, 
and I would sooner defer any definite suggestions until 
he is in a position to report as to what he thinks. 

2006. When is he likely to make any report ?—1l 
think that rests with the Royal Society. I think 
they have asked him to report as soon as he has arrived 
at any conclusion. 

2007. You have not heard from him ?—I have had 
a private note to say that he has arrived, and that he 
is more optimistic than when he started as to being 
able to obtain practical results. 

2008. But there is no time mentioned with regard 
to when his report may be expected ?—He gave me no 
information about it. 

2009. How long has he gone out for?—He was 
engaged for a year. 

2010. Assuming the investigations that you suggest 
could be carried out, is it possible to get sufficient 
trained observers to carry them out?—I do not think 
there would be much difficulty about that. The diffi- 
culty is to get a man to organise, and I think we have 
got one in him. J think that to get men to work under 
him would not be difficult. We have plenty of good 
men in this country. ; 

2011. A sufficient supply of men who would be 
suitable for the work ?—- Yes, I should say so. 

2012. Now I want to go rather more into detail 
with regard to two experiments which have been sug- 
gested to us; there is an island, as I understand, 
separated from other portions of the coast where you 
find situtunga harbouring 7’. gambiense ?—Yes. 

2013. There are no other antelopes there. Ifthe situ- 
tunga were extarminated from that island should we gain 
anything ?—That would be quite a useful experiment 
to see whether the flies retained their infectivity, but 
the whole of the observations with regard to the infec- 
tivity of the fly along the lake shore are open to very 
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serious criticism. 
only to antelopes. 

2014. You think that there are other incriminated 
animals to be considered P—Yes, man especially. 

2015. Including man?—Yes; Captain Fraser and 
Dr. Duke mentioned in 1911 the surreptitious visits of 
natives to the proclaimed areas. They said that that 
would account for the continued infectivity of the fiy 
after the area had been closed for three years. 

2016. The fiy drawing poison from infected man 
direct ?—Yes ; all the men were supposed to be removed, 
but some natives had come back surreptitiously. 

2017. Were those natives infected or non-infected ? 
—That cannot be said; but the assumption that it is 
necessarily the buck that kept the infection going is 
somewhat invalidated by those observations, especially 
as the observers themselves say that such visits would 
be sufficient to account for the continued infectivity. 
Then there is the question of the possibility of 
the fly inheriting the organism, which has not yet been 
conclusively disproved. 

2018. There has not been much observation, has 
there, as to areas in which you find fly without game P 
—I have brief notes about four or five other cases here, 
which I would read out if desired. 

2019. 
These are casual observations. They ought to be inves- 
tigated to see what the position reallyis. This is from 
a Colonial Office Blue Book issued just lately. The 
acting Principal Medical Officer in Nyasaland states :— 
“ Glossina morsitans has increased enormously, not 
“ only in the districts where game has recovered from 
“ yinderpest, but also in those where game is prac- 
* tically non-existent, and where 10 years ago it was 
« plentiful.” That is a very definite statement with 
regard to increase. 

2020. That area has not been mapped out yet ?— 
No; Dr. Sander in German East Africa says in a 
pamphlet on tsetses in 1905 that in the area which he 
specially examined between Tanga and Kilimanjaro he 
was informed by both Huropeans and natives alike that 
though the game had diminished to an extraordinary 
extent, tsetses had yearly increased in numbers, and 
had even spread into localities previously free. This 
they attributed to the cessation of annual grass fires, 
and he was inclined to agree with them. This shows 
that there is no necessary co-relation between the des- 
truction of game and the diminution of the tsetse-fly. 

2021. In many areas in Africa you find game but 
not tsetse P—Yes. 

2022. Is work being done with regard to the rest 
of Nigeria now that Illorin is finished P—Not that 
I know of, at least on those lines. it was done on the 
individual initiation of one man, Dr. McFie, and he 
has been transferred to the Medical Research Institute 
at Lagos, where he has not had an opportunity of carry- 
ing on further work of that kind. 

2023. Is there sleeping sickness in West Africa ?— 
Yes; it is very sporadic. It is scattered about in 
various places, but the cases are few, indicating, 
I think, the existence of a large immune population 
with the occasional breaking out of infection in 
susceptibles. It is very similar to the position in 
Nyasaland and Northern Rhodesia. To my mind the 
similarity is striking. 

2024. In Southern Nigeria, where there is hardly 
any game, is there any sleeping sickness ?—Yes; it 
has been found at Hket inthe Eastern Province, and at 
least in one or two other places in the Cross River 
basin. 

2025. Do you get information from the foreign 
bureaus at all as to what Belgium, France, and Ger- 
many are doing against sleeping sickness P—That is all 
sent to Dr. Bagshawe. 

2026. Do you know whether any experiments have 
been made in game destruction by foreign nations ?— 
No, I cannot say that I know of any. 

2027. Another experiment was suggested to us 
with regard to morsitans. The Domira Road running 
up to the lake runs through 20 miles of fly country, 
and it has been suggested that five miles on each side 
of that road should be cleared of game and fenced, 
and then patrolled to keep it clear of game; and then, 
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of course, as the end of that experiment I suppose that 
men and cattle would pass along the road and we 
should see the results; what would you think of that ? 
—I should have thought that the mere clearing would 
be sufficient without any fencing. 

2028. Clearing the game I mean, not clearing the 
serub ?—Oh, I see. I should think that it would be 
cheaper to clear the scrul), and that you would obtain 
the same result. 

2029. Do you know what kind of scrub it is P—No, 
but I should think it is very similar to the bush we 
get in Rhodesia. I may be mistaken. 

2030. Is that easily cleared or burned ?—Yes. It 
is known as orchard bush in Africa. If it was a low- 
lying area, it might have thick rank growth ; but if it is 
anything like the Rhodesian bush, it is easily cleared. 

2031. Is it easy aud inexpensive to burn an area 
on each side of a road P—I do not think there is much 
difficulty in keeping down trees; in grass country one 
of the difficulties is to rehabilitate them when once 
they have been eliminated. There is no question that 
various parts of Southern Rhodesia were covered with 
heavy forests at one time. When these are cut down 
the grass comes up and the trees are kept down by the 
annual grass fires. 

2032. After a grass fire will the fly exist >—There 
is the statement by Dr. Sander which I have just 
read. I should think it extremely improbable that 
fly would be found immediately after a grass fire. 
Burning the grass would certainly tend to keep them 
down very much, though a certain number would 
probably escape. 

2033. (Dr. Chalmers Mitchell.) You have a great 
deal to do with English and foreign research work in 
the way of following it >—Yes. 

2034, Now, in your judgment, with regard to man 
there are two different sleeping sicknesses, Congo 
sleeping sickness and the other, the Nyasaland sleeping 
sickness P—Yes. 

2035. With regard to Congo sleeping sickness, 
what is your opinion as to what is the important 
reservoir? —The evidence strongly points in the 
direction of man himself, J think. 

2036. And not animals ?—It was certainly not so 
in Uganda. 


2037. By what was it introduced into Uganda, do 
you think?—I should think it extremely probable 
that it was introduced by natives who were taken 
across from West Africa, possibly by Stanley’s or some 
such expedition. | 

2038. With regard to Congo sleeping sickness, I 
gather that you think the best means of attacking it 
is by obtaining further knowledge of the fly ?—Yes, 
certainly. In Uganda the fly is much more restricted 
in its distribution. 

2039. You think that we need further knowledge 
as to how to trap the fly and how to destroy the 
breeding places P—Yes. 

2040. In fact, entomological knowledge ?—Yes. 

2041. With regard to Nyasaland sleeping sickness, 
T gather that you think that the balance of the foreign 
and English evidence is against brucez and rhodesiense 
being identical ?—What do you mean by English 
evidence ? : 

2042. The balance of the scientific evidence I will 
say.—There are certainly more competent observers 
who have expressed a doubt about their being the 
same than there are observers who have thought they 
are the same, taking local investigators. 

2043. You think that rather more are doubtful 
about their identity ?—Yes. JI am not aware that any 
continental observer who has done work in the field 
has expressed agreement with Dr. Yorke and Sir 
David Bruce as to the identity of the two forms, but 
I may be mistaken. 

2044. Now, you think with regard to Nyasaland 
sleeping sickness that entomological experiment is 
specially necessary ?—Certainly. 

2045. You were talking a few minutes ago about 
dead trees in relation to the fly breeding there ?—Not 
dead trees, but damaged trees. 
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2046. Yes, I beg your pardon. You suggested 
that it was probably chemotropism that was the 
attraction P—Yes. 

2047. Do youmean by that some odour, some scent ? 
Yes. An experiment has been made by Mr. Howlett 
in India. He extracted a substance known as scatol 
from excrement, and by placing a few drops of that on 
a rag he induced various dung-feeding flies to deposit 
eggs on that rag. The question of what the material 
was or what it looked like did not seem to influence 
the fly in the least. It was a response to the odour 
of the essential substance that caused it to lay its eggs. 

2048. With regard to chemotropism, we have very 
little knowledge as far as flies are concerned >—Very, 
little. It requires to be investigated. 

2049. Would you expect there to be other stimuli 
of some kind—temperature, for instance ? Would they 
be affected by the temperature of the body ?—That is 
possible, but I do not think it is probable. 

2050. Do we know anything about it P—No, we do 
not know anything about it. 

2051. We have been told several times that certain 
flies seem to prefer human bodies, and other flies the 
antelope, and so forth; in other words, that they 
exercise choice. Do you think that there is an 
unknown chemotropism or physical stimulus of some 
kind ?—Do you mean species of flies when you say 
“certain flies ”P 

2052. I think it is species, but that does not matter 
for this purpose.—I should be inclined to explain it 
on those lines. 

2053. So that when we talk of the choice or 
preferential habits of a fly it is from ignorance ?—I 
should say so. 

2054. If we knew a great deal more about the fly 
do you think we could provide the proper stimuli or 
pody to which it would be inevitably attracted ?—That 
is quite a feasible proposition and it is worth investi: 
gating, I think. 

2055. I want to know how far your demand for 
further entomologicai knowledge goes.—In that direc- 
tion it is unnecessary, I think, to go beyond the 
investigation of the factors that control the deposition 
of larve. There is another factor about which we at 
present know nothing and which must have been observed 
by every man who has been through a fly belt. In 
passing through such a helt the flies will accompany you, 
and there may be a hundred or so round your carriers ; 
then as you proceed they become fewer and fewer and 
at last disappear, having all returned to their original 
belt. Now, no real attempt has been made to ascer- 
tain what the factor is that compels them to return 
to those limited places, and I think that' the diseovery 
of that factor might be the key to the solution of the 
whole problem. 

2056. Is there evidence to suggest that rapidly 
moving objects will attract flies more than other 
objects ?—The evidence is very strong that they 
temporarily attract them. I cannot doubt it. 

2057. Would you not rather expect to find flies 
following big game, because they were large and 
rapidly moving things P— No doubt they do follow for 
a certain period. It does not necessarily mean that 
they will follow the big game wherever they go. They 
will probably follow for a certain distance and return 
again. I cannot speak about that for certain as I can 
with regard to man. They follow man for a certain 
distance from their belts and return again. 

2058. Like gulls flying behind a ship ?—Yes. 

2059. You think that probably these flies are to a 
large extent anchored to some particular locality by 
some unknown factor ?—We know fairly certainly that 
that is so in some instances, but we want to know more 
about it. In other cases it is little more than a legiti- 
mate assumption at present. 

2060. You propose that people should be sent to 
work out those special problems for us P—Yes, before 
any other experiment is made. I think that the true 
interpretation of the results will be conditioned to a 
great extent by our knowledge of the habits of the fly. 

2061.* You would not necessarily send out a 
systematic naturalist ’—Certainly not. 








2062. What training should a man have before he 
was sent out?—I would sooner have men who have 
had actual experience in dealing with the destruction 
of insects on a large scale. 

2063. Where has such experience been gained—in 
India ?—There are men there who have done work of 
that kind, and in various of our colonies, as well as in 
America, especially in America. It has been done to a 
much greater extent there than anywhere else. 

2064. I gather that you think that one leader in 
such work, with an adequate staff of young assistants, 
probably with the addition of trained natives, would be 
a good plan ?—Certainly, a very good plan. 

2065. Have you any idea, roughly, what the cost of 
a really first-rate man would be? What sort of salary 
would tempt him ?—It is very difficult to say. A good 
deal depends on the individuality of the man. 

206€. These men have unfortunately a market value. 
Would you say, for instance, 1,000/. a year ?P—You 
would get quite a good man for that. 

2067. Do you think that one could be obtained for 
less than that P—I think, certainly, for 700. or 8001. a 
year. 

. 2068. And with regard to the other men, I take it 
those would be young men who had been trained at 
one of the entomological centres at Oxford, Cambridge, 
or London ?—That is desirable, certainly. 

2069. You would expect to get those for what— 
3001. or 4001. a year —Yes, but you must remember 
that.so far a3 Nyasaland is concerned it will be a matter 
of some risk. The men have to live in the fly district. 
It is not a question of living outside. They have to 
live on the spot and take the chances, if they are nendly 
to solve the problem. 

2070. That would mean longer holiday and more 
pay ?—Yes. 

2071. Then for one leader with three or four or 
five assistants and a few native boys, we may say 
roughly 2,0001. a year ?—Yes. At all events, you could 
make a good start for that. 

2072. Would you suggest any particular locality ? 
They would not have a roving inquiry all over 
Nyasaland, but would be planted down in some par- 
ticular place, I should think? —That I should leave 
entirely to the leader. Nyasaland obviously suggests 
itself, or Northern Rhodesia, as being the place where 
the problem is most pressing. 

2073. If we had the money to send oat an expe- 
dition to-morrow, so to speak, do we know enough now 
to start ?—I should put it the other way. We know so 
little that it is desirable to start at once. 

2074. We know where to go to look for what we 
want to deal with P—Yes. 

2075. So that no time would be wasted, as it often 
is at the beginning of an investigation, in looking 





2076. We know where to find the problem which 
faces us P—Yes. 

2077. (Mr. Rothschild.) [have some other questions 
to ask you later, but there are two or three things that 
have arisen out of your answers to previous questions 
which I will ask you about at once. First of all you 
were saying that the maps were very faulty. These 
are maps which have been supplied to the present 
Committee (handing maps to the witness). Are those 
what you refer to, or have not you seen those P—These 
are very much out of date now; that is one of the 
troubles. Theyare diagrammaticrather than specifically 
accurate. Forinstance, one of these patches here may 
have been based on the capture of only half-a-dozen 
flies, and where you have a few green dots over there 
the actual facts may be that the whole area is covered 
with fly. The maps give the barest indication of where 
fly were known at that time, but they are practically 
valueless; for example, for supplying exact information 
as to the movement of fly within a particular area. 

2078. Another question arising out of your evidence 
is rather more important, 1 think. You said that you 
certainly think there is a stimulus from a damaged 
tree, or something of the sort, which induces the fly to 
deposit its pupe in that locality ?—Yes. 

2079. Now to take an analogous case, the various 
species of meat flies which deposit larve or eggs in 
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decaying animal matter. These flies are always found 
in enormous numbers on the South African plant 
stapelia, on the rafflesia, and on numerous Malayan 
orchids, which have a scent like decaying fish or animal 
matter. They deposit eggs or larvee on the flowers, 
and consequently they perish ?—Yes. 

2080. Do you not think a proper line of investiga- 
tion would be to try the flies with some plant or some 
animal odour which was similar to that of these 
injured trees which would attract the flies in large 
numbers, and so make them deposit their pupz where 
you could lay hands on them ?—That is precisely what 
I do suggest, and I think it would be very simple to 
experiment on material taken from trees in which 
pup haye been found. It is possible that chemical 
analysis would very quickly reveal the actual chemical 
constituents responsible for the stimulus. 

2081. That is what I thought. Now to come to 
the other points which I wanted to ask you about ; 
first of all there is the question in Nyasaland, and 
various parts of Rhodesia, of the human reservoir. 
We have been told by previous witnesses two facts. 
One is that the disease takes such a very rapid course 
that the human element is negligible. The other was 
told us in answer. to a question of mine following on 
that statement of Dr. Yorke’s that he had found a 
boy tolerant of the trypanosome among his laboratory 
boys. I put the question to the witness: “ If you ex- 
“ amined the blood of a large number of natives, might 
“ nct numerous instances be found of this tolerance ?” 
IT asked him whether such examinations had been 
made on a large scale. His answer was, to me very 
astonishing, that although no examinations had been 
made for that purpose since that discovery, the 
very fact that the blood of an enormous number 
of natives had been examined to find the few cases of 
sleeping sickness that had been found answered the 
same purpose. But as the number of trypanosomes 
in the blood varies at different times, do you think 
that that is a sufficient answer to the question ?—I 
should say not. I consider that results obtained in 
that way are not necessarily any evidence against the 
possible existence of a considerable amount of tolerance 
on the part of the natives. I understand that no 
sub-inoculations were made, but that it was merely 
a question of blood examination. As regards the 
rapidity of the disease, I might draw attention to 
the fact that Dr. Meredith Sanderson mentioned in 
a recent paper before the Society of Tropical Medicine 
three cases in Nyasaland that came under his observa- 
tion, where they apparently recovered after 15, 13, and 
7 months, and he mentioned as the first case that of a 
native (in 1908) who is still alive and apparently re- 
covered. I state that on hisauthority ; I do not know 
it myself. 

2082. You say that you consider these statements 
inconclusive from the point of view of the human 
reservoir, because there is, at all events, no statement 
in print that after the discovery of the tolerant native 
inoculations were made into animals of the trypano- 
somes in his blood ?—Yes. 

2083. Now with regard to the hereditary trans- 
mission of infectivity in the fly itself, we have been 
told that laboratory-bred flies have been fed on clean 
non-infected animals for periods exceeding in length 
the time which seems to elapse in the case of wild-bred 
flies biting infected animals, and which is neces- 
sary for the flies themselves to become infected. Now 
is it not a fact that that is not a sufficient argument, 
because inthe first place the parent fly, from which the 
laboratory-bred flies were obtained, had not been 
definitely proved to be an infected fly ?—Those experi- 
ments are really valueless from a scientific point of 
view. May I refer to one particular case that has 
been recently put forward? At the very time when it 
had been shown that it took 10,000 flies to produce a 
single infection, an experiment was put on record, 
as evidence of the non-inheritance of the trypanosome, 
in which 583 flies were bred and none of them was 
found infected. When from the very area from which 
those pup were taken, experiments on animals show 
that 10,000 flies were needed to produce a single infec- 
tion, it seems absurd to suppose that you would get any 


infectivity in only 583 flies of unknown parentage, so 
that experiment is absolutely valueless. 

2084. Am I right in supposing that the only way 
of testing this infectivity would be to take a large 
number of laboratory-bred flies, which had been fed 
on infected animals, and which after the lapse of 30 or 
35 days were made to bite clean animals ? Suppose that 
you took those flies which were proved to have infected 
the clean animals which they lodged on and proceeded 
to take their pupz, and bred from them, and kept those 
flies for the necessary length of time, and then experi- 
mented both on animals and through dissection of the 
fly >—That is the only way to arrive at a solution. 

2085. Am I right in saying that that has never 
been done ?—So far as Tam aware, it has never been 
attempted. 

2086. (Dr. Martin.) I quite understand your advo- 
cacy of the urgency of further investigations into the 
bionomics of tsetse-flies, and of course I sympathise 
with it, but I want to put this to you: supposing that 
it is decided to perform an experiment of the character 
generally outlined by Sir David Bruce, with which you 
are familiar, I believe, ?—I have never heard the 
details. 

2087. But you have a general idea, I take it P—I da 
not know what the conditions of the experiment are. 

2088. The general idea of the experiment was to 
enclose a certain area and to remove the game as far 
as possible from that area.—But what is it supposed 
to prove in that way ? 

2089. Never mind. I will not go into what it is 
supposed to prove. If I had to carry such an experi- 
ment out, and I asked you as an entomologist, from 
your present knowledge of morsitans, what precautions 
you would advise me to take in order to minimise as 
much as possible the immigration of flies from outside 
into that area, what would you say ?—I do not see 
that you could take any precautions whatever to 
prevent it. 

2090. No precautions that you can conceive would 
be likely to succeed, is that what you mean ?—Yes; 
it is generally assumed, and I fancy that it was 
suggested by Sir David Bruce, that you would surround 
the area by a clear belt, but until we know whether 
morsitans is capable of crossing a clear belt of 10 or 
20 miles, I could not say whether the area would be 
safe from immigration or emigration for that matter. 
I think you have to find out the migratory capacity of 
the fly first, before you make any such experiment. 
Otherwise you cannot decide what has happened. 

2091. But in my case I have to do the experiment. 
You cannot give me any useful information, I under- 
stand, at the present moment ?—AII TI could suggest 
is the marking of the flies in the area, because unless 
you can do that how can you check whether flics have 
come in or flies have gone out ? . 

(Dr. Martin.) I am afraid I cannot regard that as 
usetul 

2092. (Sir Stewart Stockman.) I think you said, or 
indicated at least, that the authorities responsible for 
settlement of a country should not send settlers to a 
country where there is fly P—I think it is an inadvisable 
thing to do, certainly. 

2093. But you can imagine that it would be 
necessary to do it sumetimes ?—Well, possibly; but I 
do not know of any area in South Africa where it 
appears to be particularly necessary. 

2094. I put to you a mere experiment. An experi- 
ment might possibly put you in a position to advise 
whether clearing out the game as has been suggested, 
would or would notmake the place habitable for 
farming ?— Yes. 

2095. Would that not be rather a good thing to be 
able to advise? It isa question, as [daresay you know, 
that is always cropping up.—'The experiment. is of 
little value unless you can apply it in practice. The 
question is whether the conditions in your experiment 
are going to be such as you will get when you put the 
idea into practice. 

2096. What do you think of it ?—You might clear 
an area and have adjoining areas still containing game 
and fly. If you removed the bulk of the big game 
from the area and still retained the bush-pig and 
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baboon and so on and then introduced large numbers 
of cattle, I think it would be an extremely dangerous 
experiment, because the fly might drift back again and 
live on the cattle. You have also other animals of 
the type of the bush-pig and baboon and they might 
still earry infection to cattle. 

2097. Part of the experiment, however, would be to 
see whether the area was clean or not?—You would 
put the cattle in and risk them 

2098. Yes; that is how it has struck me.—I think 
it an inadvisable experiment, because it is practically 
tantamount to throwing away your cattle. 

2099. That depends on the number, of course P— 
Yes. 

2100. In reply to the Chairman you suggested 
that natives did not suffer particularly from rhodesiense 
because they had become immune owing to living in 
contact with the disease for generations ?—That is a 
hypothesis. 

2101. Another view which has been put before the 
Committee is that this particular trypanosome was 
only beginning to live in man and was finding some 
difficulty in doing it. Is that an impossible view in 
your opinion ?—I think the results obtained from the 
men into whom it has gained entrance, flatly con- 
tradict that. It thrives considerably, to the detriment 
of man. 

2102. Now with regard to domesticating wild 
animals, you include with the eland the zebra and the 
elephant ?—Yes, and the buffalo. 

2103. Up to date has it been tried and has it been 
a success P—I do not know that the eland has yet been 
domesticated, except an occasional few. 

2104. Yes, that is what I mean ?—I have on one or 
two occasions seen one working in a span of cattle. 

2105. The attempts that have been made to 
domesticate the zebra have been rather a failure, have 
they noti—Yes. I did not suggest the zebra but the 
eland, elephant, and buffalo. 

2106. The zebra seems a useful animal ?—Perhaps, 
but if it cannot be domesticated it is not much use, 

2107. Has the domestication of wild animals had 
a fair trial P—No, I do not think it has. Where it has 
been tried it has been thoroughly successful. The 
Belgian Government had 35 trained young elephants 
working on their station at the end of 1910. 

2108. They have domesticated buffaloes in India, 
and have domesticated elephants. Can you tell us 
why they have never been successful in Africa to the 
same extent ?—Because they have never tried. 

2109, You really believe that they have never 
fairly tried it?—I am quite sure of it. I am not 
talking of the zebra. The zebra has been tried. 

2110, (Mr. Austen.) Do you know of any published 
statements by a reputable investigator which tend to 
show that the antelope in Uganda appear to be ac- 
quiring immunity towards Trypanosoma gambiense ? 
—Yes. J think that Dr. Duke’s recent observations 
published in the reports of the Sleeping Sickness Com- 
mission show that very clearly. There were five buck 
which were inoculated with gambiense in 1910, and 
which by the middle of 1912 had entirely got rid of 
the trypanosome. He endeavoured to re-infect them, 
and, in two cases, he was entirely unable to doit. In 
the remaining three he produced temporary infection, 
lasting for only two months or so, indicating to my 
mind that those animals were not Jikely to prove a 
permanent reservoir. There is corroborative evidence 
in the observations made on the infectivity of flies 
along the uninhabited lake shore, that there has been 
a steady progressive diminution until the last count, 
which was a little higher than the one before. I have 
the figures here, and I find that Mr. Duke has made 
a small slip in his calculations. The first percentage 
of infectivity from November 1908 to September 1909, 
was ‘115. Another count was made between Novein- 
ber 1909 and June 1910, by which time the percen- 
tage had been reduced to +037, or about one-third. 
Another count was made between August 1910 and 
March 1911. The percentage then was °009, or 
one-fourth of the previous one. From April 1911 to 
December 1911 the count was -014 per cent.; that is 
to say, about 50 per cent. higher than the previous 
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one, but very much below the two earlier ones. The 
two things together point very strongly to the view 
that antelope are not likely to prove permanent reser- 
voirs of gambiense and Uganda sleeping sickness; at 
least, that is my interpretation. 

2111. It is, I think, generally admitted that sleeping 
sickness has been introduced into Uganda by man, but 
it is contended that the antelope are now keeping alive 
the infection by acting as reservoirs. I think from 
what you have just said you consider the facts are 
diametrically opposed to that ?—With the exception of 
two buck and one monkey on Damba Island, not a 
single wild animal has been found haying gambiense 
in its blood, either by direct blood examination or by 
sub-inoculation by either the Uganda Commission or by 
investigators in German East Africa, so that there is a 
very large body of hostile evidence. 

2112. We are told from time to time that it is 
impossible to attack the fly with any hope of success, 
but I take it from answers you have given to previous 
questions that you do not admit that ?—I certainly 
would not admit it. 

2113. If investigations such as you have outlined 
in your replies to Dr. Chalmers Mitchell should be 
undertaken, do you think it advisable to. have such 
investigations in as many different fly areas as possible ; 
I mean in as many different paats of Africa as possible 
so as to eliminate possible fallacies arising from local 
conditions ’—Apart from the sort of central investiga- 
tion I think it might possibly be feasible to second in 
various colonies medical officers who have been specially 
trained in the direction of entomological investigations 
to carry on work which could be co-ordinated with the 
work of the central body of workers. I think it very 
desirable that the investigation should cover as wide an 
area as possible. 

2114. The marking of flies would be a_ highly 
important thing and must be done in a lasting manner. 
Do you know what was actually done in this direction 
in the case of the house fly investigation conducted by 
Dr. Monckton Copeman for the Local Government 
Board in this country ’—No, I do not know what was 
done. 

2115. You are not aware that in those investiga- 
tions they found it sufficient to colour captured flies 
by means of coloured chalk powders?—No. The 
difficulty in handling the fly is so great that I would 
prefer any system that eliminated that. You cannot 
handle one of these flies without more or less damaging 
it, and as far as migration is concerned you vitiate 
your results to a certain extent. I would sooner use 
the system adopted for marking mosquitoes in Panama; 
that is by a very fine spray of coloured oils: They had 
to recover the colours spectroscopically because they 
were in such minute quantities. 

2116. How is the colour rendered visible in 
Mr. Fiske’s method? Does it colour the whole head 
or does he assume that it will colour the whole head ? 
—I cannot say anything beyond that he made the 
statement that he was going to experiment. I do not 
know what the result has been. 

2117. He has not actually tried it or similar experi- _ 
ments in America ?—I think he did try. He was in 
correspondence with Dr. Bagshawe about it, and 
perhaps he knows more about it than I do. I do not 
know the details. 

2118. (Dr. Bagshawe.) I do not think he tried any- 
thing before.—I do not know. 

2119. (Mr. Austen.)' Are you familiar with the 
Sebungwe district in Southern Rhodesia ?—No, I have 
never been as far west. I know the Umfuli district 
only. 

2120, Do you know the details of the experiment 
that Dr. Warrington Yorke has proposed shall be 
carried out there ?—He proposes I understand, speaking 
generally, arming the natives, and killing the game, as 
far as possible, without any fencing, but I do not know 
what it is intended to prove. 

2121. Does it appear to you that an experiment of 
that sort would be open to serious objection on the 
score of the probable introduction of factors which 
would vitiate the results whatever they were P—Every- 
thing depends on the object of the experiment, and 
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unless one knows that, it is almost impossible to say 
whether one agrees with an experiment or not. Unless 
it is precisely stated what it is intended to prove by the 
means adopted, obviously one cannot give any definite 
opinion. 

2122. So far as I understand it, the experiment is 
intended to discover whether the fly, if it remains after 
the destruction of the game, continues to be infective. 
Assuming that to be the object, what do you say P—I 
think that it will be vitiated by the probable continu- 
ance of animals like the bush-pig and baboon, upon 
which we know morsitans feeds greedily. The bush-pig 
is a very serious obstacle. In uninhabited districts 
they appear to be diurnal, but where harassed by man 
they become nocturnal in their habits. They are then 
very difficult even to see. They are quite abundant 
in the close vicinity of Salisbury. I heard only the 
other day from a friend of mine on a farm in Southern 
Rhodesia who wanted a remedy for them as they were 
devastating his crops. You cannot see them in the 
daytime where the cover is good. They do not inhabit 
holes, but lie up during the day in thickets and dense 
grass, just the very sort of place where the flies could 
feed on them, and if they carry gambiense or rhodesiense, 
they are a serious menace to any experiment that does 
not include them. 

2123. Having regard to the locality, can you say 
whether there is any likelihood of the experiment 
being rendered useless by the incursion of other 
animals or other tsetse-flies from outside the area ?— 
I think that is feasible, because the area is not very 
far from another fly area which ison the Umniati River. 
Certainly, the distance is not such as would preclude 
the possibility of the migration of the fly from one to 
the other, and it would be extremely difficult to get 
any really reliable results. Further, as I have 
suggested in the abstract of my views, we have already 
had an experiment of the kind in Portuguese Hast 
Africa. There you have natives armed to a very large 
extent, and you have an area with regard to which it 
has been stated that the game has been largely 
eliminated, if not entirely, and the investigation of an 
area like that seems to be a much cheaper and more 
effective way of settling the question than doing the 
work all over again for ourselves, apart from the un- 
desirability of arming natives to any extent. If I 
lived in the region, 1 should be averse to any such 
proposal. 

9124. Was there ever any sleeping sickness in the 
area mentioned by Major Stevenson Hamilton ?—It 
has never been recognised since sleeping sickness has 
- been investigated. 

2125. So that unless the fly was actually infected 
with the human trypanosome now, you would not 
necessarily prove everything which it is desired to 
prove by the game destruction experiment?—No. If 
such animals as could be found there were found to 
contain bruce in their blood that would meet the case. 

2126. As regards the Trypanosoma brucei but not 
as regards the human trypanosome ?—There are a good 
many human beings there and if brucei exists in the 
blood of any animals there it would probably be com- 
municated from them to man, if the organism is the 
same as rhodesiense. 

2127. Yes, but not if it is distinct >—No. 
test that effectively. 

2128. If they are distinct the human trypanosome 
need not necessarily occur in that area —No. 

2129. (Professor Newstead.) Have you any informa- 
tion at all bearing on the movements or migration of 
Glossina morsitans —Hxtremely little. But what do 
you mean by “movements or migration’ because the 
definition may be important ? 

2130. Seasonal movements from one locality to 
another, not necessarily over a very great distance, but 
distinct movement from one locality to another P— 
The evidence is conflicting. One or two people say 
quite positively that in the dry season the distribution 
of morsitans is considerably restricted. Mr. Neave in 
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his paper on the subject, says that he does not agree_ 


with that, but I do not know that he has been resident 
long enough in a single area to give a really valid 
opinion. In many cases the statements that they do not 
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migrate or move in the dry season is based on the fact 
that you come across them in very large quantities in 
certain areas in the winter. My own view is that 
that is due to concentration. They have a much wider 
range in the wet season and concentrate during the dry 
season. Dr. Shircore in Nyasaland has, I think, very 
sensibly suggested that a careful study of the 
phenomenon would be of very material value; for by 
concentrating any clearing measures or other forms 
of attack on the areas to which the fly is restricted in 
the dry season, you may prevent their spreading over 
the whole area during the wet season. 

2131. I was coming to that point. Do you think it 
really desirable that we should know something quite 
definite with regard to the movements of Glossina mor- 
sitans before such an experiment as Sir David Bruce 
and Dr. Yorke recommend should be undertaken ?—I 
think that a most important point. I do not think 
that the experiments will be of any value until we 
know more about the intimate habits of the insect 
involved. 

2132. Would you attach more importance to the 
removal of shade-giving vegetation than to the setting 
of traps for the collection of pupx of Glossina morsi- 
tans ?—Experience of insect pests of other kinds has 
conclusively shown that there is not one panacea to 
get rid of them, and that you have to attack them on 
two or three different lines, and that is one of the 
main objections I have to the game destruction pro- 
posal. J know that it has hitherto overshadowed 
everything else, but I think that it has many obvious 
difficulties and risks attached to it. In any case I feel 
very strongly that no one line will be sufficient and 
that we need to act on various lines. I would advocate 
the clearing and trapping of the flies themselves and 
an attempt to trap the pup also. 

2133. But do you attach greater importance to the 
clearing of vegetation than the setting of such traps 
as have been suggested ?— Well, they are in different 
categories. We do not know yet whether clearing 


kills the insect, but trapping has the great advantage 


that you know that you are actually reducing the 
numbers. By clearing you may be only driving it 
elsewhere. General experience shows that the fiy 
does not care about cleared areas, and clearing is 
therefore likely to be of practical value. Clearing for 
the purposes of protection is a valuable proceeding, 
but clearing, as opposed to actual trapping, has the 
great disadvantage that we do not know what we are 
doing. We must find out whether clearing kills the 
insects or merely drives them away. 

2134. If it killed the tsetse-fly both Glossina palpalis 
and morsttans would disappear entirely P—Yes. 

2135. It has been suggested to us that it would be 
a good thing to introduce a natural enemy or enemies, 
aud I take it you agree ?—Yes, 

2136. Would you advocate the introduction in the 
first place of a predaceous insect, and where would you 
look, for instance, for such an insect that you would 
hope to prey upon the tsetse-fly? — I should not 
anticipate much success along those lines. 

2137. Would you consider the introduction of 
fungi as at all practicable 2—I should hardly think so. 

2138. Now, with regard to bacterial diseases, what 
do you say?-—Bacterial diseases would have to be 
disseminated through the medium of the food; and 
that presents a considerable difficulty in this case. 

2139. With regard to the question of birds (I refer 
more particularly to Glossina palpalis), it has been 
suggested that it would be an excellent thing to intro- 
duce Guinea fowl into Uganda in order to reduce the 
number of tsetse-flies. It has been suggested to us 
that these birds might prey on the pupz of Glossina 
to a considerable extent, and would therefore be bene- 
ficial. Would you think it within practical politics to 
introduce Guinea fowl into Uganda which would 
increase sufficiently to reduce the number of tsetse- 
flies or make an appreciable reduction >—I thought 
there was already a Guinea fowl there. 

2140. Yes, I know, but that is not the question 
exactly P—I think that the South African Guinea fowl, 
at least, would not live in the Uganda forest in the 
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sort of localities frequented by palpalis. It seems to 


me improbable. 

2141. You have referred, as also have previous 
witnesses, to the fact that the pupe of Glossina 
morsitans are found (and I agree with this) largely if 
not exclusively (I am not sure what word you used) in, 
if I may use the term, rot-holes, or in natural pockets 
ov cavities in trees. I have on a previous occasion 
called attention to the fact that there is at least one 
picture, and I think there are more in the paper which 
was issued or published in the Entomological Bulletin 
of the Entomological Research Committee, in which 
pup are shown in sites outside the pockets—in soil 
at the foot of the tree ?—Yes. 

2142. You admit that the pupe of Glossina morsitans 
have been found in the soil at the foot of trees P—Yes. 

2143. That is a point which I wanted to make clear, 
because I thought many might run away with the idea 
thatthe Glossina morsitans dropped its larvee in inacces- 
sible places and nowhere else. As a matter of fact, 
three out of four places in which pupe have been found 
in Nyasaland were in the soil at the foot of the tree, 
and not in such pockets ?—Yes. 

2144. (Dr. Balfour.) Have you any idea of what is 
going to be the effect of railway and steamer extension 
in Africa on the distribution of the tsetse-fly. Is there 
any evidence about it at all at present ?—I think it is 
likely to distribute them. The only case I can call to 
mind at present is Accra, on the Gold Coast. 

2145. What has occurred there P—Palpalis has now 
heen introduced into Accra by the railway. 

2146. Do you think that areas in South Africa that 
are at present free might become reinfected when the 
Cape to Cairo Railway is more advanced ?—It is,a 
possibility. 'The eradication of the fly in various parts 
of South Africa has been due to factors which we cannot 
at present understand. In the north-west corner of 
the Transvaal the fly, for example, disappeared very 
considerably prior to the rinderpest, though there was 
plenty of game left. There was a factor which was 
adverse to them, and they disappeared even though 
there was plenty of food left there, so that reintro- 
ducing them might not necessarily re-establish them. 
Until we know the factor which is adverse to them, it 
is difficult to express an opinion. 

2147. But it is a matter concerning which in- 
vestigations should be made ?—Certainly. 

2148. Have you ever heard of instances of mechanical 
transmission of the pup of flies, as in the baggage of 
persons in caravans, and so on? Is that very unlikely P 
—Yes. 

2149. The point was once raised by an officer in the 
Bahr-el-Ghazal. He thought he had evidence of it.— 
Tt would be so exceptional, I think, as not to be worth 
considering. 

2150. As a question of historical interest, where 
did Hannibal get the elephants that he used ? Were 
they not African ?—It has been much debated, but the 
general consensus of opinion appears to have been 
that they were eastern. But the possibility of domes- 
ticating the African elephant has now been put beyond 
the possibility of doubt by the Belgians. 

2151. (Dr. Bagshawe.) You said just now, as I 
understood you, that the first case of human trypano- 
somiasis was discovered in Nyasaland in 1908, and that 
the patient is still alive ?—That is on the authority of 
Dr. Meredith Sanderson in the paper that he read to 
the Society of Tropical Medicine. 

2152. That case was believed to have been infected 
in the Congo, as the native travelled in the Congo. 
There are other cases of natives liying for longish 
periods with the disease ; are you sure that they had 
not visited the Congo ?—Dr. Meredith Sanderson does 
not qualify the information in that way. 

2153. There are many cases of the human trypano- 
some having been found in Rhodesia and in Nyasaland 
among natives who have travelled in the Congo, and 
they are possibly cases of Congo sleeping sickness P— 
Quite so. I give for what it is worth what Dr. Mere- 
dith Sanderson says. / 

2154. I understood you to say that in Rhodesia and 
Nyasaland cattle were gradually acquirmg immu- 
nity to trypanosome diseases ?—I did not say in those 


specific countries. I said there is evidence that they 
are doing so, but I did not mean specially there. I 
anticipate that it is going on. . 

2155. Is there evidence to that effect from Rhodesia 
or Nyasaland ?—They have suspected it, owing to the 
origin of the disease in countries remote from fly areas. 
There aré cases of outbreaks of trypanosomiasis in 
Southern Rhodesia for which no adequate cause can be 
given except that cattle apparently healthy have been 
introduced into a herd and there has been mechanical 
transmission. A similar case is reported by Mr. C. W. 
Howard from the coast belt in Portuguese Hast Africa. 
In West Africa there is a considerable body of evi- 
dence, I think, as to the existence of immune races of 
cattle. ancideeh Um 

2156. In Nigeria ?—Yes, and the Gold Coast. 

2157. We have been told by two or three witnesses 
that tsetse-flies do not feed at night and that therefore 
there is no possibility of their feeding on nocturnal 
animals ?—That is the most misleading statement I 
have ever heard. It is not true that they do not feed 
at night, and in the second place the habits of the 
nocturnal animal are the essential point. With regard 
to bush-pig, they are nocturnal in their habits but they 
lie in the day just where flies are most likely to bite 
them. Antelopes, if harassed by men, become noe- 
turnal, but they lie in the bush in the daytime and 
are bitten by flies. The nocturnal animals that hide 
in holes in the daytime might escape but even they 
may be out in the early morning and the evening when 
they are likely to be bitten. I think that all the car- 
nivora of the type of civets and genets and things 
of that sort ought to be investigated. 

2158. (Ser John Bradford). I did not quite under- 
stand your answer as to how you discriminate between 
rhodesiense and brucei. I gather that one is a trypano- 
some affecting man and the other is one affecting 
cattle and game P—Yes. 

2159. Did I understand you to say that you think 
that man is only occasionally susceptible to rhode- 
siense >—Natives, I said. I think they would acquire 
an immunity which I should not expect in Europeans. 

2160. You think that white men would be suscep- 
tible >—Yes, I should say so. I think it is a legitimate 
inference. 5 

2161. Putting aside the questions whether antelope 
are an important reservoir or not of the trypanosome 
causing sleeping sickness, do youregard them as at all a 
reservoir ?—I think the evidence which we have rather 
points in the opposite direction. I think they are not 
likely to be at all a reservoir in areas where the human 
trypanosome has been thoroughly established. In 
Uganda undoubtedly it can be introduced into the 
blood of antelopes, or gambiense can; but the evidence 
shows that it is being gradually eliminated and those 
animals cannot easily be reinfected; therefore eventu- 
ally they would not be a reservoir. tn) 

2162. You agree that in Uganda, gambiense has 
been found in the blood of antelopes in a state of 
nature ?— Yes, on two occasions under very exceptional 
conditions, as pointed out by Dr. Duke himself. The 
aha Gun are very different from that of the Lake 
shore. 

2163. I suppose you imagine that the trypanosome 
has been transferred to the antelope from man and not 
the other way about ?—Yes, quite so. 

2164. You have mentioned that cattle in various 
parts of Africa, either are resistant to the trypanosome 
or are becoming resistant ?—Yes. 

2165. Does that apply to all trypanosome infections 
or to particular trypanosome infections ? — Well a 
great amount of the evidence is from West Africa and 
wouldinvolve quite a number of speciesof trypanosomes, 
I take it. I would not like to say precisely what 
trypanosomes. : 

2166. I want to know whether there is evidence that 
cattle are becoming resistant to the trypanosomes 
which are known to be very highly infective to them ? 
—That again I would not to like answer offhand. In 
areas where palpalis are thick and attack the cattle in 
large numbers, the cattle are able to survive, but I 
cannot tell you exactly what trypanosome they are 
carrying. © . 
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2167. That is a matter of importance ?—Of course 
it is. They do not flourish in areas where swb- 
morsitans occurs. 

2168. The whole question of whether cattle are 
becoming immune or not depends on which particular 
trypanosome you refer to. You admit that ?— 
Certainly. 

2169. The importance of it depends on that ?— 
Certainly. 

2170. Have you any information as to outbreaks of 
trypanosomiasis in cattle being dependent on the 
importation of cattle ?—There is one case quite defi- 
nitely stated by Howard, to which I have referred, in 
Portuguese Hast Africa. 

2171. Have you any knowledge of any such occur- 
ences in Uganda, for example ?—No, I could not say 
offhand that I have. 

2172. Have you ever heard it suggested that the 
presence of the trypanosome in game is dependent on 
the game having become infected from imported cattle ? 
—No, I have never heard the suggestion. 

2173. It has been suggested.—I have not heard it. 

2174. Now as regards the supposed experiments, I 
understand your objections to the indiscriminate 
slaughter of game. Are we to understand that you 
object equally to an experiment conducted in a’ limited 
area to determine whether the percentage of infectivity 
of the fly is thereby diminished ?-—I think that further 
investigation is required before such an experiment is 
carried out with regard to animals which are likely to 
exist after attempts to destroy them, and which may 
still remain reservoirs. 

2175. Do you not think the experiment itself is one 
which is quite capable of giving us a certain amount of 
information on many problems which at present exist ? 
—Yes, but it resolves itself largely into the question of 
whether the results you will get will be sufficiently 
definite to make it worth the money and trouble it is 
eoing to cost. 

2176. It is difficult in scientific work to foresee 
what the result of an experiment would be ?—Yes, 
and therefore I think there are points which obviously 
will raise difficulties which should be settled before 
you start the experiment, such as whether there is one 
trypanosome or two, which can be decided by laboratory 
experiments. 

2177. But do you, because there are obviously grave 
difficulties in the conduct of such.an experiment and 
obviously many sources of fallacy for that reason, say 
that such an experiment is quite unsuitabie and should 
not be entertained ?—When you have an alternative 
method of tackling the problem, I think it undesirable 
that that experiment should be carried out until you 

have fuller knowledge on the points which are likely to 
make your experiment indecisive. 

2178. One of the objects is to get further knowledge ? 
—Yes. 

2179. We must keep the object of the experiment 
quite distinct from the question of game destruction. 
You admit that the two things are on a different 
footing ?—Yes, I agree; but when you have destroyed 
the game the interpretation of the conduct of the fly 
afterwards may be modified, depending on whether you 
know the intimate habits of the fly or not. 

- 2180. Now with regard to palpalis and the Victoria 
Nyanza problem, do you think that the removal of. the 
population from the lake zone has thrown any light on 
the scientific problem in connection with sleeping sick- 
ness, and has it been a valuable experiment ?—I think 
so, but according to the reports of the two men I have 
cited the results are rather vitiated by the surreptitious 
return of natives. 

9181. That may be, but there have been certain 
results ?—Yes. 

2182. The infectivity of the fly, for example, has 
altered, has it not ?—Yes, very materially. 

2183. Do you not look upon a limited game de- 
struction experiment, supposing it can be done of 
course, as a somewhat similar experiment ?— Yes. 

2184. Therefore, it is possible that it might give 
us results at any rate of interest ?—It all depends on 
whether, in that experiment, you are going to gét 
conditions which it is possible for you to reproduce 


if you apply the principles of the experiment toa wide 
area. 

2185. Iam not now concerned with that.—That is 
the only practical point at issue. 

2186. There are two points, first, increase of 
knowledge, and also the point that certain regulations 
administrative and otherwise, to meet a given prac- 
tical problem, and the two things are distinct P—Yes. 

2187. Now I want to know whether, from. a 
scientific point of view, you think it would be righc 
and proper to conduct such an experiment to gain 
further information ?—But will you tell me the nature 
of the experiment? So much depends on the precise 
nature of the experiment. Do you mean experiment 
to see whether the fly can persist in the absence of 
game ? 

2188. The experiment I have in mind has been 
mentioned several times, namely, whether the 
destruction of game in a limited area will aifect the 
percentage of the incidence of infective flies —I think 
you might gain information with regard to that, cer- 
tainly, but I would like to know whether you are going 
to retain human beings there or not. To get a result 


~ you would want two experiments. 


2189. You would not say that such an experiment 
is not one that should be made ?—No, I should not. 

2190..Now you have doubts as to the possible 
effects of game destruction, have you not, and the 
possible results >—Yes. 

2191. Do you think that that might be used as an 
argument in favour of such an experiment as I am 
outlining ?—The same objection arises again, and that 
is whether you can actually apply the conditions of 
your experiment generally. That is what I doubt, 
and that makes me doubt the value of general game 
destruction. You can kill off everything in an en- 
closed area with the greatest of ease; you can starve 
the animals out, but you might not succeed in doing 
that on a big scale in a broken country. The results 
you refer to may never be attainable in practice. 

2192. I quite agree that you might draw deductions 
from the experiment which would not be borne out in 
practice—Yes. In that way it is open to serious 
objection. or 

2195. The practical application of the experiment 
is open to serious objection ?—Yes.' 

2194. Why not do the experiment ?—It seems to 
me useless to do experiments, the results of which you 
cannot apply practically. 

2195. One point. you alluded to was that if the 
mammals were destroyed in any given area, the fly 
might persist and get its food supply from birds and 
reptiles P—Yes. 

2196. Under those circumstances the flies would 
not be infective, would they ?—It depends or whether 
man is there still. Presumably man would be there 
and they would attack him too. 

2197. But supposing man were not there ?>—The 
whole idea of the experiment of game destruction has 
been brought forward because you cannot remove man 
and the alternativeis to remove the game so far as 
Nyasaland and Rhodesia are concerned. 

2198. You are looking at it from the human point 
of view >—Yes. ' 

2199, Leaving out the cattle point of view ?—Yes. 
I think that quite subsidiary to the human point. of 
view.. 

2200.,But there’ is no evidence that. birds. and 
reptiles are infected by pathogenic trypanosomes ?—No. 

2201. (Chairman.) In your experience how far are, 
firstly, fly areas, and, secondly, fly belts constant ?—The 
biggest alteration in fly areas has been subsequent to 
the outbreak of rinderpest in 1896. There has been a 
very material alteration in fly areas since that, and it 
has been continually taking place;as the fly has 
recovered the ground it then lost. Apart from that, 
I should consider fly areas to be approximately stable. 
The movements of fly belts within these areas are 
comparatively small. Sometimes the fly may be on 
one side of a river'and next year on the other side of 
the river, or there may be slight general movements 
of belts. They are by no means fixed, 
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2202. You referred just now to the experiment 
made in Portuguese Hast Africa. Can we get access 
to any report of that P—Notan experiment. 

2203. I will use another word. There has been a 
large destruction of game in a certain part of 
Portuguese Hast Africa. Can we obtain any report 
to show the effect of that on the fly P—We have Major 
Stevenson Hamilton’s account to which I have referred. 

2204. With regard to your suggestion that it is 
very expedient that entomological research should be 
entered upon on a Jarge scale, is it your opinion that 
it should be undertaken as soon as possible, or that 
the report of Mr. Fiske should be first made ?—I 
think it is advisable to await Mr. Fiske’s report, because 
the whole mapping out of any scheme may depend 
very largely on the conclusions at which he may arrive. 

2205. It has been suggested that there is the possi- 
bility of the fly itself being affected by some unknown 
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action at the rinderpest time, and that it did not dis- 
appear because of the disappearance of the game. Is 
the suggestion that it was some element which pro- 
duced the disease itself in the cattle which affected 
the fly? Was the cause connected with rinderpest 
itself, or something independent of it connected with 
game ?—It is mere hypothesis, but I should attribute 
it to an indirect effect of the disease—the fly feeding 
on the altered blood of the game. 

2206. Do you mean some kind of poison arising 
from that >—Yes. I saw crowds of flies on a troop of 
sick buffalo at the end of 1895. The buffaloes, instead 
of stamping and swishing their tails and trying to get 
rid of them, stood listlessly, and the flies would be likely 
to feed on the animals that were most sick. 

2207. (Sir Stewart Stockman.) Did you observe any 
falling off of the flies from the poisoning ?P—No, I did 
not. It did not occur to me to examine them: 


The witness withdrew. 
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Mr. R. B. Woosnam ealled in and examined. 


2208. (Chatrman.) You are Chief Game Warden in 
the Hast Africa Protectorate, I think P—Yes. 

2209. How long have you been engaged there P— 
I have been there now for three years and two 
months. 

2210. As regards the scientific aspect of dealing 
with trypanosomes and analysis, that is not the subject 
you have been engaged on yourself ?—No. 

2211. Am I right in supposing that in the East 
Africa Protectorate there is plenty of wild game ?—A 
great quantity of game. 

2212. And also morsitans? —I do not think 
morsitans occurs there. 

2213. Palpalis? — Yes, on the shores of Lake 
Victoria. 

2214. Does the human population live uear the lake 
there >—Yes, one tribe, the Kavirondo, inhabit the 
country surrounding the lake. 

2215. Has there been a large amount of sleeping 
sickness among the men in that district >—Very little ; 
certainly less than there used to be. There used to be 
sleeping sickness in and around Kisumu itself, but the 
bush has been cleared a good deal, and certainly in the 
neighbourhood of Kisumu the fly has disappeared. A 
few years ago it was quite common to catch palpalis 

on the railway station and in the town itself, but I do 
not think the fly has been seen there now for two or 
three years. 

2216. Have you, yourself, directed or witnessed 
clearing operations there at all P—No. 

2217. Do you know how they were carried out ?— 
Yes; a large number of natives were employed to cut 
down the bush all round the town, It was entirely 
cut down by hand. 


2218. Palpalis does not go more than 400 or 500 
yards from water P—Not as a rule, but I am not very 
familiar with palpalis myself. 

2219. For the purpose of dealing with palpalis 
from that point of view you would only have to clear 
near water and not far inland?—In many palpalis 
areas the fly can be entirely exterminated by clearing. 

2220. With morsitans, as you are probably aware, 
the conditions would be quite differert P—Yes. 

2221. Do you know when the clearing was done of 
which you spoke just now?—lI should say between 
1905 and 1909 or 1910. 

2222. Was it done all over the Protectorate >—No. 
That was the only spot, as far as I am aware, where it 
was necessary, because sleeping sickness occurs only 
near Lake Victoria in the Protectorate. 

2223. There had been none in the other areas ?— 
There had been none, and there still is none. 


2224. Was there wild game in the other districts 
and palpalis in the other districts P—As far as I know, 
Lake Victoria and the immediate neighbourhood of the 
streams running into Lake Victoria are the only places 
in which we get palpalis in the whole Protectorate. 

2225. Where there was no palpalis no clearing was 
necessary because there was no sleeping sickness. 
Where there was sleeping sickness, palpalis and wild 
animals, clearing, as far as you can judge, got rid of the 
sickness ?—Certainly, it has around Kisumu removed 
the fly, and sleeping sickness has been reduced almost 
to a minimum. 

2226. Do any cases occur P—Yes, occasionally, but 
very few. 


2227. You are not a medical man ?—No. 
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2228, You say in the memorandum which you have 
been kind enough to furnish to us, that trypanosomiasis 
is not a serious factor among domestic animals in the 
East Africa Protectorate at present, but is far more 
widely distributed than human trypanosomiasis. Fly 
areas are numerous, but the parts of the country which 
are occupied by Huropean farmers are not in contact 
with these fly areas, and those animals which become 
infected are almost invariably in the possession of 
travellers, traders, or shooting parties. Has your 
attention been called to any large extent to the 
existence of disease among such cattle ?—Yes. Those 
cases I think chiefly occur among shooting parties who 
have been passing through fly areas. 

2229. What I wanted to ask you was whether you 
ean say from observation of your own how long an 
animal which has acquired trypanosomiasis will live 
afterwards >—That is a very difficult question to 
answer, because one can never be quite sure when they 
have been infected. JI know one or two cases of 
animals, mules and horses bitten on the Amala river 
by fly, which died very rapidly. No doubt it was a 
very virulent strain. But it is difficult to answer 
because one cannot be certain when an animal has been 
infected. It may be in a fly area for many months 
but not be infected until the end of its visit there. 

2230. It has been suggested to us that you 
might by excluding game from or destroying game 
in a particular area, test the question whether 
the fly would, with the game, disappear, and secondly 
whether, if the fly did not disappear, it would cease to 
be infected. Have you had an opportunity of con- 
sidering at all, if such an experiment was thought 
desirable, the manner in which it should be carried 
out ?—I think that it could be carried out. I think 
that a certain amount of fencing would be necessary, 
and I think it would be desirable to have a certain 
amount of fencing if not to have an area entirely 
fenced. In connection with any measures taken after- 
wards to deal with the destruction of game ona large 
scale in other parts of Africa, it would be necessary to 
fence off certain places. It is quite impossible to 
exterminate the whole of the game all over the fly 
areas of Africa, and I think that fencing would be 
necessary for that reason and would be desirable. I 
should recommend that, if possible, an area should be 
found bounded by mountains on one side perhaps and 
possibly a river and the remaining sides or one side 
should be fenced. If that fence is put up in a certain 
way it is possible for game to jump out of the area 
you are trying to clear of game, but not to jump in 
again: this can be effected by putting the fence along 
streams even if it makes the fence longer, so that 
there is a drop outside and nota drop inside. The 
thing can be done. I have seen it done in this country 
in rabbit-warrens. A fence has been put up so that 
the rabbits could jump into the area and not out of it, 
which is the converse of what you desire in this case. 

2231. What do you say with regard to a stampeding 
herd of animals?—A game fence must be a very 
expensive thing. No doubt in many instances it might 
be put up so that there was a river between the 
animals and the fence. That will stop stampeding. 
With regard to the Southern Reserve in East Africa it 
was decided to put the fence so as to leave the railway 
inside the game reserve. That would prevent rushes. 

2232. What would be the cost of any fence of such 
a character as you have in your mind ?—The conditions 
in Nyasaland, say, and in East Africa would be very 
different. 

9933. Because of the communication ?—Yes. The 
estimate for a fence entirely iron was 140J. a mile. 
That is the most expensive type but the most durable. 
It is No. 4 wire about the size of a pencil—and six 
strands of wire on iron posts; 17 big straining posts 
to a mile and 88 intermediate standards. 

9934, That includes carriage ?—That includes 
carriage to the Protectorate but not delivery up and 
down the line where the fence was to be put up. 

2235. Perhaps something less costly might be 
adopted. If you had a systematic destruction of game 
in a particular area and no fence, would the tendency 
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of the game be to come back or would they be too 
frightened and stay away ?—They would certainly 
come back unless it was immediately occupied by white 
farmers, or unless there was some form of cultivation 
and constant settlement. An area cleared of game 
naturally attracts the surrounding game into it. 

2236. You think that if it was necessary to keep 
men out game would come back shortly ?—Un- 
doubtedly. 

2237. Therefore, without a large army of men you 
would not keep the area clear ’—No, I do not think so 
unless it was a curiously isolated area with a quantity 
of game and fly, but I know of no such area in East 
Africa. 

2238. Have you had an opportunity yourself of 
observing the movement of the fly P—My own experi- 
ence is that it tends to increase its area during the 
rainy season—not very materially—and to decrease it 
during the dry weather. 

2239. As to its association with large game, what 
do you say P—In nearly all the fly areas that I know in 
Hast Africa game is numerous. There are one or two 
places at Kibwezi, and in that neighbourhood, where 
the fly exists, pallidipes and brevipalpis or longipeinis, 
but game there is not at all numerous. 

2240. Does the fly move with the game? Would 
you find fly where there was little or no game ?—You 
may find fly where there is little or no game, but I 
doubt very much whether it is in any way correlated 
with the game. Ido not think it is. In Bechuana- 
land, south of the Zambesi, I have passed over 200 
miles of country exactly similar in every way, and with 
the same game, where you suddenly come to an area 
which is infested with morsttans. I have myself tried 
to find some explanation why the fly should be in this 
particular area and not anywhere else, but I cannot 
find anything. I must say that it is an exception to 
find an area like that, with country exactly similar. 
In Hast Africa a great deal of our fly is found along 
the courses of rivers or country in some way different 
from much of the surrounding country. The area 
of which I was speaking in Bechuanaland is most 
remarkable. I think Mr. Selous has mentioned it in 
his writings at some time. 

2241. Have you formed any theory as to the food 
of morsitans in the absence of ruminants or wild 
animals of any kind ?—It must live on some small 
animals, or possibly birds I should say, but I have 
never been able to get definite proof of that. It may 
exist without a feed of blood for severa! months, but 
I do not believe any blood-sucking flies can breed 
without having fed upon blood, That is the only 
thing one can say. 

2242. If you yourself had to make a recommenda- 
tion as to the best means of getting rid of fly from a 
particular district, what is the most practical suggestion 
you could make with that view?—If the fly was 
confined to anything like well-marked areas of bush 
or forest I would undoubtedly say clearing. 

2243, Is it a practicable thing to clear a large area 
of forest and keep it clear?—Yes, undoubtedly ; 
certainly far more practicable than clearing it of game. 
Once heavy bush is cut down it rather tends not to 
come up again. 

2244. It is not replaced ?—Certainly in most parts 
of Central Africa and East Africa, if you cut down 
entirely the forest on the banks of a river it is probable 
it will not come up again, or not for a very long period. 
It is not replaced. 

224.5. Do you think that the proposed experiment 
is not one that would be likely to lead to useful results ? 
Would you go as far as to say that P—I feel myself 
that it is very doubtful whether any conclusive results 
would be derived from it. 

29246. Would not even a negative result be of some 
use in advancing the inquiry?—It may be of use, 
I do not say it is, to find out that something does 
not happen. I would strongly recommend, if it is 
possible to carry out the experiment—if there is money 
to do it—doing it. As you say, evenif it was only a 
negative experiment it would prove that it was not 
practicable on a large scale or was useless. 
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2247. You think that such an experiment might be 
of assistance for the purpose of further inquiry, but 
your remedy is clearing >—Yes. 

2248, Have you formed an opinion at all as to 
whether man is largely the carrier of the infection P— 
I think that man must be a reservoir and possibly a 
larger reservoir than we think. I think that when 
sick people are taken out of an area and put into a 
segregation camp it must often be the case that 
numerous persons suffering from the disease are not 
detected and are left. I think that man must be a 
more important reservoir than is generally imagined. 

2249. From your observation, I gather you are 
satisfied that where the ground is cleared there will 
not be fly ?—Thatis so in my experience. I have never 
seen fly out of bush. 

2250. I want to follow that up by this: if domestic 
- stock were kept in cleared areas there would be under 
no circumstances much danger of fly in the absence 
of wild animals being attracted to the domestic stock P 
—It depends on how far they are kept away from the 
fly area, and I think they would have to he kept 
further away in the rains than they would in the dry 
weather. 

2251. If the effect of the removal of wild animals 
was to bring the fly to the domestic stock, the danger 
both to man and stock would be increased ?—I do not 
believe that that would happen. 

2252. (Mr. Read.) When you speak of bush taking 
some time to grow again on a cleared area you refer 
entirely to the Hast Africa Protectorate P—Yes. 

2253. Where there is very little sleeping sickness. 
With regard to those protectorates where sleeping 
sickness is a serious matter, like it is in Uganda and 
Nyasaland, do you think the same thing applies P— 
Yes. I think that once an area has been cleared of 
bush, it is a comparatively simple thing to keep it 
clear afterwards. 

2254. Even where there is heavy elephant grass as in 
Uganda, for instance ?—You do not, get elephant grass 
and bush growing together. You do not get forest and 
elephant grass together. Elephant grass grows by 
itself, and I have never seen fly personally in elephant 
grass alone. 

2255. I gather that you think that any general 
attempt at extermination of the game would be futile, 
but it has been suggested here that there should be 
local extermination of game in the neighbourhood of 
villages. You know a good deal about game, and I 
would like to put this question to you, which I put at 
an earlier stage of the meetings of the Committee. 
Take the country in the neighbourhood of a village ; 
one assumes that that country can only support a 
certain amount of game of all kinds, the big game, 
the medium game, as I will call it, like duikers, and 
so on, and the ground game, the smaller mammailia. 
If you succeeded in exterminating the big game, 
is it not possible that the medium game, the 
duikers for instance, might increase to such an extent, 
because there would be no competition between them 
and the big game which had been exterminated, as 
to be a very serious menace to the native planta- 
tions? I understand that they are very destructive 
animals, and by upsetting the balance of nature in 
that way, you might bring about a more serious state 
of things than existed before?’—I do not think that 
that would happen. I think that the duiker and very 
small antelope are the most difficult to exterminate. 
If game is exterminated on a large scale, I do not 
think that any small species remaining would increase 
out of due proportion. Previously, I was referring to 
the necessity of using a fence in any experiment. 
What I meant was what you refer to now, and that 
if it was done on a large scale round villages, it would 
be necessary to fence the villages from large areas, 
over which extermination could not be carried out. 
I would fence off a portion of a big fly area under 
natural conditions, and exterminate the game in that 
portion, and not take an isolated fly area. 

2256. Any general extermination in the neighbour- 
hood of a village would be so costly as to be prohibitive ? 
—Certainly. That is why T think it is prohibitive. 


2257. (Sir John Bradford.) You say in your précis 
that in 1909 you met with several cases of sleeping 
sickness south of the Zambesi. Did they run a rapid 
course or a slow course ?—I can only tell you (I had 
not a microscope at the time) that the two or three 
patients that I saw said they had been ill for one 
or two years. That was in 1908, and at that time mor- 
sitans had hardly been suspected of transmitting human 
trypanosomes, and I did not attach much importance 
to it myself.. I brought back a great many flies with 
me, and Mr. Austen had them at the British Museum. 
They were all morsitans and not palpalis. I spoke 
to Dr. Bagshawe, and he thought it extremely unlikely 
that there would be a case of human trypanosomiasis, 
but I am satisfied now that there was. 

2258. I am not throwing doubt upon it, but I want 
to know whether you think that the sleeping sickness 
you saw was in any way different from that which had 
been previously described in Uganda ?—TI saw four or 
five cases of natives and they said they had been ill for 
from one to two years. I can only give you that 
information. : 

2259. Now with reference to trypanosomes in 
cattle, have you from your own experience any know- 
ledge of any sickness having been due to the moving 
of cattle?—Yes. A few cattle are brought down by 
traders from the northern parts of the Protectorate, 
I mean Boran and Rendile cattle. Some of them 
become affected and afterwards die, many die of Hast 
Coast fever, and cases of trypanosomiasis are not 
detected. The cattlefrom the north are coming from 
a clean area into an endemic area of Hast Coast fever, 
and the death-rate is very high in some cases, and 
frequently I think there may be undetected cases of 
trypanosomiasis. 

2260. The presence of trypanosomiasis in game is 
looked upon by many as a serious danger to cattle ?— 
Yes. 

2261. What is your opinion about that ?—I should 
think it has been conclusively proved that itis so. 
Inoculations have been carried out from game into 
susceptible animals. I think that sufficiently con- 
clusive. In the case of human beings I think there is 
possible doubt about it. It is very remarkable that 
the percentage of fly infected with human trypanosomes 
should be so small compared with that which is said to 
be infected with animal trypanosomes. If the try- 
panosomes have been distinguished, it is curious that 
the fly infected with human trypanosomiasis should be 
only 2 or 3 per cent., while the fly infected with animal 
trypanosomes should be 10 or 13 per cent., while it 
is said that 50 per cent. of the game in the fly areas is 
infected with various trypanosomes. 

2262. With reference to the cattle trypanosomiasis 
would you regard the trypanosomiasis of game as a 
more serious cause of cattle disease than, for example, 
the moving of possibly infected cattle? —Yes. I think 
it. tends to keep up the infection in an area, whilst the 
moving of cattle through an area would hardly do so. 

2263. I understand you look upon man as an 
important reservoir as regards human sleeping sick- 
ness ?—I am not really qualified to speak on that. 

2264. Lam not going to cross-examine you about 
it, but I want to know whether the remarks apply to 
the sleeping sickness of Uganda or to that of other 
parts of Africa ?’—I meant them to apply particularly 
to Nyasaland and Rhodesia. 

2265. You do not confine them to Uganda ?—No. 

2266. It has been found in Uganda, has it not? 
—Yes. 

2267. Now, with reference to the effect of clearing 
on the presence of Glossina, do your remarks apply to 
palpalis, or to morsitans, or to both ?—I think any fly, 
regardless of what the species is: if it is a well-marked 
area of bush or forest, clearing will do away with the 
fly. Ihave never experienced any tsetse-fly in open 
plain country. I have never seen it and I have seen 
cattle grazing in the Southern Reserve in the Hast 
Africa Protectorate within 200 yards of bush in which 
I know there is fly. 

2268. There has been a good deal of clearing on 
the shores of Lake Victoria?—Yes, I believe par- 
ticularly in Uganda, not so very much in East Africa, 
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2269. Has that clearing led to a diminution in 
the number of palpalis P—Yes. Inthe case of Kisumu 
itself, the port on Lake Victoria on the Hast African 
side, the clearing has practically exterminated the fly 
round the immediate neighbourhood of Kisumu. 

2270. Are you satisfied of that from your own 
knowledge ?—Yes; there is no doubt of it. 

2271. You are equally satisfied of the same fact 
with regard to morsztans in other parts P—I have never 
seen a morsitans area cleared, but I believe it would 
- be equally successful, 

_ 2272. These remarks of yours apply to palpalis ?— 
Yes, particularly fusca, in Uganda. 

2273. They do not apply to morsitans ?—No. I 
have never seen a morsztans area cleared. 

2274. (Dr. Bagshawe.) What symptoms did the 
sick natives you saw show ?—They were very much 
emaciated. I turned up an old diary to look it up. 
One man constantly fell asleep in camp two or three 
times inan hour. Ido not know whether I examined 
them to see whether they had swollen glands or not, 
but blood smears were sent to Dr. Moffat and the 
result of the examination was negative. It is some 
years ago now. 

2275. Could they walk?—They could walk, but 
they were obviously ill and torpid and in a very bad 
condition. 

2276. Had they edema ?—Yes; all, I think, showed 
the edema round the legs and ankles, but I cannot 
speak of anywhere else. 

2277. If they were cases of human trypanosomiasis 
that would show that the disease has existed in man 
south of the Zambesi for a much longer time than is 
supposed P—Yes. 

2278. So it is important to find out what they really 
were. It would be very difficult now to say for certain 
whether they were cases of human trypanosomiasis ? 
—Yes, it would be very difficult. They might have 

been cases possibly even of malaria. 

2279. In your summary you allude to the area in 
the neighbourhood of Kibwezi, in which there are two 
species of tsetse-fly, but game animals are very scarce. 
Were the fly numerous ? It is very difficult to estimate 
the numbers of the fly, but can you giveus an idea P— 
They fluctuate during the wet and dry seasons. The 
two species are pallidipes and brevipalpis, and pallidipes 
appear principally, if not entirely, during the rainy 
weather. 

2280. Are they numerous enough to constitute a 
plague?—No. One canalmost always find one or two, 
A few come into the railway carriages occasionally, 
but they are not so numerous as to constitute a 
plague. 

2281. You say that you know of no fly areas in the 
East Africa Protectorate in which the game could be 
exterminated, except by an enormous expenditure. 
That is due to the large size of the areas P—Yes, and 
unless an experiment of that sort is carried out within 
a: reasonable time it loses most of its value. I take 
it for granted that if no result comes for 20 or 30 years 
it is practically useless. 

2982. What is the smallest fly area in the Hast 
Africa Protectorate in square miles ?—It is difficult 
to say. Take the area on the upper part of the Tana, 
There is no doubt fly the whole way down the Tana 
though the areas are not connected. There is no doubt 
that a great deal of the northern part is all fly area 
and other places are along the courses of rivers. I 
would say 500 or 600 square miles—probably more 
than that—would be the very least. 

2283. The isolated areas on any individual river 
would probably communicate ?—Yes. I know several 
which appear to be isolated but which are not. There 
are small streams running into the big streams and you 
find fly all along the courses of the small streams. 

2284. In Hast Africa is the fly, say pallidipes, 
specially associated with water ?—Yes, I think palli- 
dipes.is. I have never seen it in very dry country. It 
is nearly always along the course of a stream. Longi- 
pennis is a fly I have seen in very dry country. Palli- 
dipes is in country which is moist if not within 
reasonable distance of a stream. The country along 


the coast of Mombasa is nearly always fairly moist 
and it is infested with pallidipes. 

2285. In that respect it differs from morsitans 
which is very far from water?—Yes, I have seen 
morsitans a considerable way from water, particularly 
in the forest. 

2286. It is very often said that.the habits and 
habitat of pallidipes and morsitans are practically the 
same, but you do not think so I take it P—They are not 
according to my experience. I have only experienced 
them in widely different places. Morsitans I have only 
seen south of the Zambesi and pallidipes in Hast Africa. 
The country is very dissimilar on the whole. I have 
never seen pallidipes in anything like the sort of 
country I have seen morsztans in. 

2287. You say further that you would recommend, 
if any expenditure is to be incurred, that money should 
be spent on clearing operations first. and then on 
therapeutic and immunising research. Do you think 
that clearing operations would get rid of the fly or 
merely drive it away P—They would probably get rid of 
it altogether in the areas cleared, but there is always 
the danger of leaving a small area along a river bed, 
which is not cleared and in which a few fly exist. I 
think the clearing of an area exterminates the fly. 
The morsttans areas I have seen in South Africa are all 
in the mopani forest. Itis a more practical undertaking 
to exterminate the trees than it is to exterminate game, 
although it is an enormous undertaking. 

2288. If you only cleared part of the fly area would 
you expect to exterminate them to some extent or 
would they go to another part of the area ?—I do not 
think it would have any effect on the area not cleared. 

2289. I do not meanthat. My point is rather this, 
that if you sought to exterminate fly by clearing in 
an area, you would have to clear the whole of the 
area P—Yes, I think so, certainly. I think it would be 
a dangerous experiment to leave any uncleared. 

2290. You do not suggest an expenditure of money 
on the study of methods for destruction of the fly 
other than clearing P—No. The only method that has 
had any success was tried in Principe Island. Natives 
dressed in black and smeared with birdlime are said to 
have reduced the number of the fly, but it does not 
appear to be a very practical method. The only 
method I know of is the clearing of the bush. 

2291. You do not think yourself that any other 
method is practicable ?—I have never heard of one, 
and I cannot imagine one. 

2292. (Dr. Balfour.) You have occasionally seeu 
tsetse-flies in railway carriages you say ?—Yes. 

2293. Could a fly ever be transported over a long 
distance by train?—Yes. An instance came under my 
own observation. A fly was caught biting one of my 
polo ponies at Nairobi, which is at least 100 miles from 
the nearest fly area. That fly must have come in the 
train. There is no other way. Several flies have been 
caught at Naivasha station and at Nairobi station. 

2294. Have you ever known an area become infested 
by that means—by flies being transported by trains or 
steamers »—No, I have never heard of it, and I do not 
think it is at all likely. I have constantly caught flies 
on the steamers on the Congo. 

2295. A long distance away from a fly area —No, 
in the immediate vicinity of a fly area. 

2296. Will the fly follow a native boat out of the 
fly area P—I do not think they follow. I think it is 
quite exceptional if they do. 

29297. That is true of caravans also, is it not-—that 
they rarely follow a caravan?—Very rarely. [ have 
had fly on myself and on the porters in a fly area. 
You may find them for a mile, but after that they 
disappear. 

2298. (Sir Edmund Loder.) Iam not’a believer in 
a fence that will stand the rush of zebras which are 
being chased by lions or anything of the kind. I have 
seen them in my camp a hundred at.a time. A stone 
wall would not stop the rush. Do you think a fence 
would ?—Yes, but you must have a trench or something 
in front to stop the rush, and the fence must be really 
good. If possible it should follow the line of a river. 

2299. The cost of the ditch would be extra to the 
cost of the fence >—Yes, and the fence has to be of a 
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very expensive type. 
which there is good fencing wood, wood can be used 
instead of iron, but it means constant supervision to 
see that it is not burnt down by grass fires. 

2300. If a fence was put up at any place in Kast 
Africa for any length on a river, there is the question 
of floods, which are a terrible thing, and men would 
have to watch to put up the fence again ?—It would 
be very difficult. You might use the river as one 
boundary. 

2301. In most places the rivers get very dry in 
some parts of the year, and if it was not fenced the 
animals would come through P—Yes. 

2302. In flood time the fence would go, and you 
would have to have a gang of men at the side of the 
river to put it up again. No doubt it can be done ?—It 
might be possible to have a fence which would swing 
one way but not the other. 

2303. I have seen it tried in Scotland on a smaller 
scale and it failed—You are trying, you see, in this 
case to keep the game not in an area, but from getting 
in. 

2304. It can be done, but will it not be prohibitively 
dear ?—Yes, it is certainly expensive. 

2305. (Mi. Austen.) Have you ever met with a 
breeding place of Glossina morsitans ?—No, I have never 
found the pupex of any species of tsetse-fly. 

2306. You mention in your statement a morsitans 
area in the marshes of Ngamiland, which was full of 


game, and you say that the boundary was most sharply ~ 


defined. Game was also found outside, and there was 
no apparent difference to account for the restriction of 
the fly area P—No, except that there were possibly 
more buffalo inside the fly area than there were out- 
side. They were not entirely confined to the fly 
area. 

2307. On thinking over the case, do you consider 
that there isany reason to suppose that the area where 
you found the fly was a breeding area, while the area 
outside was not ?—If so there is some governing factor 
that we do not know anything about. 

2308. There was nothing to indicate it »—Absolutely 
nothing. The river was running through a mopani 
forest with marsh on both banks of the river to a 
certain extent. 

2309. Was there anything in the shape of an 
excessive number of dead trees in the area where you 
found the fly?—No; the conditions were exactly 
similar. There are a certain number of dead trees. 
The mopani forest is about the same all over. The 
wood is rather like a beech wood. A number of the 
trees are twisted and cracked, and there are holes. I 
do not think you will find one area in which there are 
more dead trees than in another. Tt is about the same 
all over. 

2310. Do you know the scientific name of the 
mopani forest tree >—No, I do not. 

2311. You mention a place where game is very 
scarce though dik-dik are fairly numerous, where you 
find brevipalpis and pallidipes. Do you consider that 
the tsetse-flies feed on the dik-dik more especially ?— 
They must, I think. There are a fair number of 
rhinoceroses, a few water-buck anda few lesser-koodoo. 
The dik-dik is certainly the most numerous species there, 

2312. Do you think that the dik-dik furnish the 
major portion of the flies’ food supply ?—I would not 
say that. They may feed on birds or’ animals, but 
that is certainly the most numerous species of game. 

2313. Of mammal ?—Undoubtedly. 

2314. Would it be possible to exterminate the dik- 
dik in agiven area ?—Yes. I think it could be done by 
trapping and game nets—~by driving or even game nets 
without driving. 

2315. Would other measures be necessary than 
would be necessary in the case of the larger mammals ? 
—No. I think that trapping and driving into nets 
would be one of the most effective ways of clearing an 
area of all game. 

2316. Of all animals ?—Yes, and if there are 
isolated water holes, I would fence off the water holes 
so that they could not get to them, or could only 
get in and could not get out again. It would be a 





If it is put up in country in 


trap. You see, they would jump in and not get out 
again. 

2317. As regards water holes, the suggestion has 
been made that it would be advisable to poison them. 
Have you any opinion to express as to what the result 
would be —Would it be possible to use a poison that 
could be eradicated afterwards ? 

2318. I have not any details.---I think it would be 
objectionable. I think it would be almost certain to 
lead to the death of a good many natives. They 
would certainly not stay out of the area. 

2319. Would it be likely to have any effect on birds 
which prey on injurious insects such as locusts and 
things of that sort >—Not seriously, I think. 

2320. It would not produce a prejudicial effect in 
that way ?—No. 

2321. But there would be a risk of poisoning the 
natives P—Yes, there would be a risk of poisoning the 
natives undoubtedly. 

2322. Are you well acquainted with the eland ?— 
Yes, I know it very well. 

2323. Would it be possible to domesticate that 
animal ?’—Yes. I have seen numbers of them domesti- 
cated. They are very easily domesticated ; one of the 
easiest of all game animals. They are one of the few 
animals which can be caught up to six months old and 
afterwards become quite tame. 

2324. When they are tamed how is it possible to 
use them?—I have never seen them put to any 
practical use. Some farmers have kept them with the 
idea of spanning them in instead of oxen or with oxen, 
but they are certainly not as good and I do not think 
they will do the work. Some people have the idea of 
keeping them for milk, but they will not give as much 
milk as a cow obviously. Most of those I have seen 
have ultimately been sold to dealers, Barnum and 
Bailey and people of that sort. 

2325. You do not think it would be possible to use 
them like trek oxen for haulage purposes P—No, I do 
not think they would ever be as good as trek oxen or 
do as much work. It is possible they might be kept 
for slaughter for meat. That is the only possible use 
I think you can put an eland to. For draught 
animals I do not think they are possible except as a 
fad or a luxury. 

2326. Have you had any practical experience of 
cattle ticks P—Yes. 

2327. Is it a fact that when game has been driven 
out from a tract of country and domestic cattle have 
been introduced, the cattle ticks have enormously 
increased in numbers in that district P—I have never 
seen a case of that, but I have seena somewhat similar 
case which is rather interesting: I have seen a case 
of aman who had a large farm, a good deal of it fenced, 
who used to put his cattle at night into a boma or 
small enclosure full of mud trodden up by the cattle. 
The cattle were kept in during the night and let out 
during the day. Whilst he adhered to this proceeding 
the ticks undoubtedly became a good deal less. For 
some reason or other he allowed the cattle out at night 
and very rapidly, wherever they went,, the ticks 
increased enormously. His theory was that they fell 
off at night in the mud and were trodden under foot 
when they were in the enclosure, and when they were 
not in the enclosure every tick that fell from an 
animal was able to lay eggs. 

2328. I believe I am right in saying that cattle 
ticks are found on wild animals ’—Undoubtedly, 
particularly the zebras. That is one of the most 
prolific carriers of ticks. Small gazelle and hartebeeste 
and such like animals carry very few. 

2329. It has been suggested that when cattle ticks 
from force of cireumstances have none of their natural 
hosts in the shape of game to feed upon, they attach 
themselves to cattle and increase in numbers, but you 
are not aware of that >—No, I am not. 

2330. You say you think an experiment ought to 
be tried, but that you have grave doubts as to whether 
it would lead to any definite conclusions. Now why, 
if you have grave doubts whether it would lead to 
definite conclusions, do you still think it should be 
tried ?—I think it would allay what I call the outery 
‘of the general public, if it was tried and found either 
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to be a failure or to be negative, and I think it might 
prove that if it was extremely costly on a small 
scale or impossible to exterminate game over a small 
area, it is far more impossible on a large scale. That 
is one of the benefits that would be got from it. It 
would be extremely difficult to exterminate everything 
in anarea. It would have to be fairly large, say 25 
miles each way, 625 square miles. It would not be 
much use dealing with a smaller area. 

2331. Why should it be as large as that >—Do you 
not think it is possible that there might be movement 
of the fly ? 

2332. I think there certainly might. You regard 
the suggested experiment if it take place, as a sort of 
“sop to Cerberus,” Cerberus being the general public ? 
—Hardly. We cannot say for certain that it would 
be a failure, and I think in any case there might be 
interesting scientific results derived from it. 

2333. What do you mean by the “ public outery ” 
of which you have spoken? Is there in fact a public 
outery in regard to this at the present time ?—There 
isin Nyasaland and Rhodesia from what I read. In 
countries where people are in contact with the fly and 
where the idea is that the game is entirely responsible 
for the distribution of fly, and also for the disease it 
transmits, a large number of people are firmly con- 
vineed that extermination of game would be possible 
in those places, and that it would entirely do away 
with the fly, but they do not realise how long it would 
take. 

2334. I take it that that is your impression from 
what you have read ?—Yes, from what I have read 
and people I have spoken to. One meets a good many 
people coming up from South Africa and the first 
thing they say is “Look at your game reserve.” A 
number of them have been opposed to it, because they 
imagine that wherever there is game fly will be present 
—I mean those people who are really thoroughly 
ignorant. With that class of man there is no doubt a 
wide feeling that game is entirely responsible for all 
the disease and trouble that there is with tsetse-fly. 

2335. Do you know how they have got that idea? 
—I think chiefly because in most fly areas there is 
a good deal of game. That is one of the principal 
reasons. 

2336. Yes, but I mean how have they acquired the 
idea that the game is a danger to their stock or to 
themselves ?—To a great extent it is because they 
have been told it is a danger, and I think if the results 
are published with regard to pathogenic trypanosomes 
which have already been found in game, what I call 
the general public naturally will say “Here is the 
explanation of the whole thing.” 

2337. The general public gradually hears of 
scientific results and bases its opinion on them ?—Yes, 
certainly. These things are published in the Hast 
African papers and many of the daily papers. 

2338. Apart from trypanosomiasis in domestic 
animals, which is admitted to be connected with game, 
have you met many people from Nyasaland or 
Rhodesia who consider that game are responsible for 
human trypanosomiasis in those countries ?—No; the 
people I have met would hardly separate the two. I 
think they call it fly disease, as a rule. 

2339. Do they call it fly disease in men ?—Some 
call it fly disease and some sleeping sickness. I think 
they generally realise that it is caused by tsetse-fly. 
Most of the men I have met have complained more 
because of its being a disease among domestic stock 
than a disease among human beings. 

2340. Settlers in East Africa have no practical 
experience of the problem ?— No; practically the 
problem does not exist. They speak of what they read 
and what they hear. 

9341. (Dr. Martin.) You say that the settlers’ opinion 
is that the game isa source of danger to their domestic 
stock P—Yes. 

2342. You think that they have come to that 
opinion merely by being told so?—Partly by being 
told so, and partly because they see themselves that 
most fly areas are inhabited by considerable numbers 
of game—most of the morsitans area, certainly. One 
is hound to admit that. 





2343. Do you think they are mistaken in their 
conclusions ?—I think they are probably mistaken with 
regard to human trypanosomiasis. 

2344. But with regard to their stock I mean ?—It 
appears to me from experiments carried out that there 
is no doubt that these animals are harbouring the 
trypanosome pathogenic to stock. 

2345. Yes, you have just told us that. You think 
they are not mistaken then in assuming that it is 
a source of danger to their own stock ?—No, I do not 
think they are mistaken. 

2346. Do you think that a clearing of half a mile 
would render the transport of palpalis negligible from 
your own experience ?—Do you mean half a mile on 
each side of the road ? 

2347. No. Supposing you had a belt half a mile 
wide, do you think that palpalis would cross that to any 
great extent ?—Yes. I think it might cross, but I think 
there would be very little danger to porters or caravans 
passing through that area. I think they would meet 
ye: very few fiy passing through an area half a mile 
wide. 

2348. That is not what I meant. If you had an 
area surrounded by a belt which is cleared by the 
timber being burnt and not allowed to grow up again— 
by periodical burning, do you think that palpalis would 
fly across it to any extent ?—I think there is danger. 
It is too small an area. 

2349. There might be danger of one fly, but do you 
think it a serious menace to the success of the experi- 
ment ?—Yes. 

Pi 2350. Would that apply to pallidipes ?—Yes, to any 
ie 
2351. You think it of course with regard to 

morsitans ?—Yes; I think it too narrow a strip. 

2352. What size strip would give a reasonable hope 
of success >—What are you trying to do by the strip ? 

2353. Supposing you surrounded the experimental 
area by a cleared area with the hope of minimising as 
much as possible the ingress of the flies from outside 
to inside, what distance would give you a reasonable 
chance of success do you think ?—Possibly a mile. 

2354. I recognise that nobody has accurate know- 
ledge with regard to this and I just want your 
impression.— Probably a mile. 

2355. That would apply to morsttans as to others ? 
—Yes, probably to all tsetse-flies. 

2356. Do you believe it possible to form an efficient 
fence locally ?—Do you mean without importing iron 
standards and that sort of thing ? 

2357. Yes.—Yes, but I think it would be far more 
expensive in upkeep. 

2358. You are familiar with the type of country in 
Nyasaland ?—No. I am not familiar with Nyasaland. 
That is the difficulty. I have never been there. 

2359. I understand that the timber is small owing to 
the periodic burning that you get in many parts of 
the African Continent, that it is called “ orchard bush ” 
country, with scattered trees with grass between.— 
With regard tothe cedar and other treesin Hast Africa, 
I believe the same species are found in Nyasaland. I 
should think there must be plenty of timber. 

2360. I do not think that the timber is higher than 
30 or 40 feet in the immediate neighbourhood. Could 
you make a fence of that ?—No, it would not be strong 
enough for the straining posts. You would have to 
import some timber. 

2361. You think that a game fence could be made 
locally, but on the whole it should be made of iron P— 
It would be so in Hast Africa. The transport conditions 
are different in Nyasaland. 

2362. You think it could be done ?—I think it could 
be done, but it would be a very expensive undertaking. 

2363. I imagine it would be possible to repair the 
damage done by zebras about which one member of 
the Committee is anxious, and to drive them out even 
if they got in?—I am satisfied that game could be 
fenced out of an area or kept in. I want to impress 
upon you that it is quite useless to put up a fence 
unless it is a fence of the very first class, and it would 
be a very expensive undertaking. 

2364. From your answer to another member of the 
Committee, I understand that you think that an 
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experiment, if properly carried out, would lead to 
information of value apart from allaying the clamour 
that has been referred to ?—Yes, I think it might lead 
to the discovery that the fly will disappear, or that it 
will become non-infective. Hyven if it did not, and the 
experiment was merely negative, the information would 
be of some use. 

(Dr. Martin.) Any experiment may teach one 
nothing. 

2365. (Mr. Rothschild.) You state in your summary 
that you think the experiment ought to be tried, 
so as to allay public outery, but do you not think 
that if by chance a very favourable spot could be 
foand in which to carry out your experiment, it might 
sueceed on a small scale, and that then a further out- 
cry would be raised in consequence of the experiment, 
that it must be carried on and the destruction must be 
continued on a large scale, and that then the whole 
thing would fail and cause a great deal of trouble both 
with regard to the natives and other people ?—Yes, I 
think that is possible. 

2366. (Dr. Chalmers Mitchell.) Apart from the 
possible value of the experiment, there is another 
question. I should be very much obliged if you 
would tell me how you would conduct it if you were 
ordered to conduct it, quite apart from whether you 
think it worth while. You said 25 miles each way or 
625 square miles. You would take a portion of a fly 
area if you could not get an isolated one ?—Yes. 

2367. And if possible, one side should be steeply 
rising country or water P—Yes. 

2368, And therefore you would not fence that side ? 
—No, as a rule that would act as a complete barrier. 

2369. You would have river on one side if possible? 
—You would have to have a really large river. 

2370. Then you would be left with at least two 
sides probably that would have to be effectively fenced ? 
—Yes. 

2371. The mountain and the river would probably 
be effective boundaries ?—Yes. 

2372. And the other two sides which you would 
have fenced would be here (describing). Am I inter- 
preting you rightly —You would have to clear a belt 
as well as fence. 

2373. That I understand. First of all you would 
suggest on the outside a strip of a mile wide here P—It 
ought to be so. 

2374. The purpose of that would be to prevent the 
results of the experiments from being contaminated ? 
—Yes. 

2375. Inside the mile strip you would have your 
fence >—Yes; I would put it at the edge of the experi- 
mental area. 

2376. How many feet high would that fence be p— 
It would depend on the situation of the fence. If it 
was put on a level] with a ditch in front you would have 
to have at least six strands of wire practically six feet 
high. THland are the best jumpers of all antelope and 
if you had to deal with them I would do that. 

2377. How close would you mesh it ?—It depends 
on the animals you have to deal with. If you dealt 
with the dik-dik and small duikers, as you certainly 
would have to, you would have to put sheep netting on 
to the wire. 

2378. To prevent your fence being broken down by 
a stampede of animals you suggest having some sort 
of trap on the experimental side so that the rush 
is stopped before it touches the fence ?—Yes. I would 
dig a fairly deep broad trench and throw the earth up 
between that and the fence. The game would get on 
to that and from that they would jump over the fence 
and that is exactly what you want. You may be able 
to make use of a small stream or donga so that a ditch 
may not be necessary on all sides. 

2379. The expense of the ditch would be a con- 
siderable addition ?— Yes. 

2380, Do you think it would be possible to break 
rushes by cutting logs and putting them on rests about 
sO high (describing) ?—That would want a lot of super- 
vision. Would it not MS very liable to be burnt down 
by grass fires ? 

£2381. You would ae expect to have grass fires 
inside the 25 miles, would you ?—Buta grass fire may 


come from the far side of the experimental area, and 
burn right through it and out the other side. 

2382. You would have a clear strip ?—But it would 
not be clear of grass. 

2383. You would have to have a ditch, you think ? 
—Yes, or very good fire breaks. You would have to 
have the ground cleared of grass and probably ploughed. 
Fire will work its way over areas with surprisingly 
short grass. 

2384. That is carrying out the experiment in a 
first class way. Do you think that all the things you 
have spoken of are necessary —You must have a fire 
break if you have wooden posts. Not all parts of the 
country are subject to really bad grass fires. It 
depends on the length of the grass, but in certain cases 
you would have to have a fire break. 

2385. You spoke of an area where you found the 
country practically the same in every way—game and 
forest, and so on, one portion with fly and the other 
portion without fly P—Yes. 

2386. Do you know anything about the distribution 
of the human population ?—It was rather scanty. The 
natives cannot live far away from the rivers, because 
it isa very dry, waterless country. 

2387. (Sir Mackenzie Chalmers.) As game ranger 
what is the general nature of your duty ?—I patrol 
over the country, and I spend a great deal of time in 
my office. 

2388. You do a good deal of game work ?—Yes, a 
considerable amount. 

2389. Do you watch the game in its distribution 
and so on ?—Yes, or I am engaged in chasing some- 
body who has shot too much of it. 

2390. What size camp have you— how many 
natives P—12 to 15. 

2391. Have you ever had a case of sleeping sickness 
among your staff ?—No; there are hardly any cases of 
sleeping sickness in the Hast Africa Protectorate. 

2392. Can you clear by burning, or only by cutting 
down ?—I think there are not many fly areas that you 
can clear by burning. If it was fairly dense bush, 
which was too big to burn, and a percentage of the 
trees were cut down and allowed to dry, it might 
possibly cause such a big fire that it would kill the 
remaining live trees. 

2393. I rather understood that the mor sitans areas 
were scrub P—Yes, in some cases they are. In Africa 
the word “forest ’’ does not always mean forest, just 
as deer forest does not always mean forest. It may be 
scrubby stuff, half the height of this room. 

2394. Is it fairly dense?—No. You can walk 
through it comfortably usually. There is no dense 
undergrowth in mopani forest. 

2395. Could it be dealt with by burning ?—No, not 
on the whole. I think a large portion of it would have 
to be cut. 

2396. What is the distance from the clearing round 
the village that you mentioned P—At Kisumu I have 
seen clearing carried out. That is a palpalis area. 

2397. What cireumference round the village was 
cleared ?—I should think two miles. 

2398. Two miles away from the town ?—Yes. 

2399. Two miles from the centre all round ?—The 
bush has not been entirely removed, but they have 
reduced the density of the bush a great deal. 

2400. Are there any local cattle which are, so to 
speak, salted and resist the infection?—No. Where 
we find native cattle in close contact with the fly area, 
the natives are very well aware of the flies, and they 
know the areas exactly, and they do not take the cattle 
into the fly areas. 

2401. It is not that cattle are resistant to the fly, 
but that they are kept away P—I do not think that 
cattle are resistant, because they tell you that if they 
take them into those areas they will lose them. 

2402. As to the proposed experiment, you do not 
yourself know the Domira Road, which is a road going 
to the lake, and. passes through 20 miles of fly area, 
and may become a very important road ?—Is that in 
Nyasaland ? 

2403. Yes.—I have never been in Nyasaland. 

2404. What is your opinion on the nature of 
the experiment that is suggested? It is suggested 
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that five miles each side of the road should be cleared 
of game and fenced, and that from time to time any 
flies in the area should be examined to see whether 
they are infective or not. Youwould add to that your- 
self that not only should five miles be fenced, but that 
a mile outside the fence must be cleared. You have 
the road, and five miles off on the right you have a fence, 
and on the left you have a fence, and outside each of those 
fences you would suggest that an area of a mile or half 
a mile ought to be cleared ?—Yes. I think that. cer- 
tainly ought to be done, otherwise it appears to me 
that after the experiment has been carried out, if it 
was found that the fly was still infective, you would 
find a certain school of people who would say that the 
infective flies had come from the non-cleared area. 

9405. From outside ?—Yes, and that would be 
found in the case of such a small area as 10 miles that 
you speak of. 

2406. Would it be a test experiment in your 
opinion ?—No, I think that the area cleared would be too 
small. If infected flies were still found in the area 
there would be a suspicion, I think, in nearly everyone’s 
mind that they might have come from the area outside. 
Dr. Bagshawe was telling me recently of a theory of 
Mr. Fiske who thinks it possible that tsetse-flies may 
migrate en masse or to a certain extent. Information 
on that would be of the very greatest assistance be- 
fore carrying out anexperiment of this sort. It would 
certainly assist in fixing the size of area. 

2407. An island was spoken of in which only situ- 
tunga were found and you have the infected fly and 
the infected situtunga. Could you not select an 
island ?—I think you would have to find an island very 
considerably away from the mainland or from any 
other island. I am not familiar with the islands of 


Lake Victoria and I do not know if there is such an 


island. 

2408. Do you think it would be a difficult thing to 
exterminate the situtunga from an island ?—Yes. They 
swim and dive beautifully and they swim from one 
island to another. 

2409. Can they swim two or three miles P—Yes, 
with ease, so you would have to fence the island. 

2410. Another experiment suggested to us was in the 
Sebungwe district. There there is an isolated fly area 
and outside that for miles and miles beyond there are 
no flies, but this is asort of island of flies that is about 
2,500 square miles. Would it be a great undertaking 
to drive game out of that?—I think it would be an 
expensive one. 

2411. If you were charged with the operation, 
what kind of staff would you require ?—You would 
- employ a good many natives. You would not require 
many Huropeans. By fencing off the water-holes 
so that they cannot get any water in the area most 
of the game wil get out of the area if they possibly can, 
or they must die in it. 

2412. Would there be danger of the migration of 
game ?—It would be certain to occur because as soon 
as game was reduced inside the area, game from out- 
side would come in because the feeding would be better 
inside. In that case you would lay yourself open to 
the difficulty mentioned by Mr. Rothschild of the ex- 
' periment being unduly successful in that one isolated 
area, and on that account people would cry out for it 
as a general measure. 

92413. You think that no experiment should be 
carried out without fencing ?—I think that fencing is 
desirable. That is one of the things that would have 
to be adopted if it is carried out on a large scale. 

2414, Assuming the experiment with regard to the 
Domira Road was carried out (I am not saying whether 
it is a sufficient experiment or not), would it take long 
to clear the five miles on each side of the road ?—I do 
not think it would take very long. 

2415. It is said to be scrubby country. What kind 
of staff. would you require ?—The conditions might be 
very favourable for extermination. There might be 
places where game could be driven or easily trapped, 
but I could not answer without seeing the country. 
Trapping with steel traps is far more successful than 
pitting game. One would want certainly two or three 
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Europeans and 50 or 60 natives at least to get the 
experiment done within a reasonable time. 

2416. Take an area of 20 miles long and 10 across ? 
—I think it ought to be done within 12 months. 

2417. (Dr. Chapple.) With regard to the cleared 
land, can you make any practical use of it after it is 
cleared ?—If it is in a country that has sufficient rain- 
fall, I take it, it could be used for agricultural purposes. 

2418. If you cleared an area round villages, could 
you put the capital which you expended in clearing to 
practical use >—Yes, to a certain extent, but a great 
deal of the bush country if it is to be ploughed, has to 
be stumped. The trees have not only to be cut down 
but the stumps have to be taken out and that is one of 
the most expensive processes in clearing land for agri- 
cultural purposes. It will cost a great deal more to 
clear land and put it under agriculture than simply to 
get rid of the bush. 

2419, If it was merely to get rid of fly you could 
burn down the bush, and then leave it in a rough 
state ?—Yes. 

2420. Under those circumstances could it not be 
put to any practical use ?—In many parts of the forest 
in Hast Africa if you cut down the forest, in two or 
three years the ground underneath becomes covered 
with beautiful grass which was not growing underneath 
the forest originally. I do not think that that would 
happen in a morsittans area. 

2421. If you felled the bush and burnt it, and 
scattered grass seed and put cattle there, would the 
villagers get any return from that ?—It would depend 
onthe country. Take the mopani country: the mopani 
covers the ground densely with leaves, and you never 
find much grass under a mopani forest. I think the 
grazing would be increased naturally if the bush was 
felled. The rainfall is not sufficient in the particular 
country I am thinking of for agriculture, and that 
is the case in most morsitans areas, I think. The 
rainfall is very deficient. 

2422. With regard to the village in the instance 
you gave of the two miles being cleared, was any use 
made of the land ?—Not for agricultural purposes. 
It is nothing but stones and gravel. It is hardly right 
to call it a village. Itisa big port on Lake Victoria. 
The work was carried out to prevent disease in the 
town, and it is not possible to put the land to any 
such use as we have been speaking of. 

2423. You would get some return for expenditure 
if you used the land for agricultural purposes P—Yes, 
but in the morsituns area the rainfall would not be 
sufficient for mealies or Indian corn, or anything like 
You would improve the grazing in some cases, 
but not all. 

2424, Does the progress of settlement not require 
that bush should be cleared where you have villages P— 
Bush naturally becomes to a certain extent cleared 
round villages by the cutting of firewood. That is a 
natural process that always occurs to a certain extent, 
but generally the natives do not attack the big trees. 
The clearing round a village is not usually complete. 
It is only partial. They only take the wood that is 
easy to get. 

2425. Suppose that after clearing you planted trees 
and grew crops. If by clearing you can drive away 
game and also fly, and at the same time improve your 
estate, and get some return for capital outlay, is not 
that an advantage ?—I do not think that the clearing 
of bush necessarily means the driving away of game. 

2426. Ithought you said so—No. The game may 
remain, but it will drive away the tsetse-fly. 

2427. Will the game remain and the fly go, if you 
clear the bush ?—It is quite possible. 

2428. Do you know of instances of that ?—Such 
an experiment has never been carried out. If bush is 
cleared it is probably for some definite purpose, and it 
is put under a crop or fenced. 

2429, With regard to Lake Victoria, did the game 
not also disappear when the fly and the disease 
disappeared ?—No, it remained as it was. There is 
very little game there indeed. 

2430. The fly disappeared P—Yes. 

2431. Does the fly disappear because the game 
does ?—There are a few situtunga along the actual 
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shore of the lake, and possibly water-buck, and so on, 
but the game is very scarce indeed round the neighbour- 
hood of Kisumu. The disappearance of the fly had 
nothing whatever to do with game. 

2432. Would you advise the clearing of certain 
areas around villages beyond the immediate necessity 
of the villagers themselves, in order to clear the place 
of fly ?—That is exactly what T mean. I think that a 
fairly large area would have to be cleared, including 
the area in which they cultivate their crops, if indeed 
they do cultivate them there. Very often the crops are 
situated a long way away, where the soil is moister, 
and where there is sufficient rainfall. 

2433. By clearing you would be paving the way for 
a more profitable use of the land ?—It depends on the 
rainfall. It would not be the case in every instance. 
It would not be a criterion. 

2434. You said you had a contract for 140/. per 
mile for the actual fencing. Did that include the 
erection ?—Yes, and the transport from England to 
East Africa, but not the distribution of the material 
along the Uganda railway. 

2435. From the railway station?’—The material 
would have to be brought from Mombasa, and dropped 
at intervals along the line. That is not included. 

2436. Could you form an estimate of what ditching 
would cost in addition to the 140/. a mile, and what 
the clearing of the mile strip would be roughly ?—I 
could not give you an estimate of that for Nyasaland ; 
I have not been there. 

2437. Would it double the cost ?—Certainly not. 
Tn that 140]. a mile you are taking the most expensive 
iron fence that you can possibly get; the ditch should 
not cost so much. 

2438. A fence that you think would be effective 
for such an experiment as we are talking of would 
cost what ?—Certainly not 140]. a mile. The fence I 
spoke of along the railway is permanent, but for an 
experiment, the fence need not be permanent; it 
should last for five or six years. 

2439. Then, after five or six years, it would be 
wasted money ?—The wire could be put to another 
use. 
2440. Can you give us an idea of the cost of 
ditching ?—The price of labour varies. It depends on 
the native labour. 

2441. (Mr. Read.) It would depend on whether it 
was a thickly-populated country P—Yes, and on the 
type of ground in which the ditch was cut. Some 
ground is easily excavated, and other ground is not. 

2442, (Dr. Chapple.) What wages do you pay the 
labourers ?—Six to eight rupees a month in Hast Africa. 

2443. Twenty-five miles each way; that is, 100 
miles you have to fence provided you have no natural 
barriers. You cannot always have natural barriers, 
because you have to go where the fly is. You cannot 
induce the fly to oceupy an area, can you P—I do not 
think so. 

2444. You have to pick a fly area. You could not 
get them in one particular place ?—I do not think it 
would be at all likely that that would be successful. 

2445. Now, you spoke of a place south of the 
Zambesi being inhabited by game but no fly, and then 
an area with a large number of fly, but no game P—I 
do not think I ever said that. I said that I travelled 
through country in which I suddenly came to a fly area, 
but I could see no difference in the species of game or 
vegetation or other conditions. I have seen instances 
in East Africa of fly, but very very little game. I 
cannot say absolutely none, but very little. 

2446. Do you know areas where there is fly but 
no game ?—I do not know personally, but I have seen 
a case reported in the ‘“‘ Tropical Diseases Bulletin.” 

2447. You do not know of your cwn experience ?— 
I do not know of my own experience. 

2448. You said that trapping was a successful way 
of ridding an area of game. Do you think that you 
could do it by trapping, and means other than shooting t 
—Yes. I think that trapping and nets in certain 
places are very successful. os 

2449. You could exterminate the game then in an 
area without arming the natives P—It would assist to 


do a certain amount of shooting, but it would not be 
necessary, | think, to arm a large number of natives. 

2450. Is it your experience that game get very shy 
when you hunt them and keep away ?—Yes, That is 
why some farmers have to resort to traps. The 
constant shooting makes them so wild that they cannot 
get near them. . 

2451. If around settlements you relaxed the game 
laws and allowed a certain amount of hunting to be 
done within a radius of a settlement, would you drive 
the game away ?—Not entirely. You would reduce it 
by a certain amount if it was very numerous. In that 
area you would find people who made a profession of 
shooting game for the value of the hides, you would 
get skin merchants. As soon as it ceased to be profit- 
able they would give it up. There would still be game 
there in small numbers. It takes 20 or 30 years, 
perhaps, before game entirely disappears before 
civilisation. 

2452. Suppose that hunting were allowed within a 
radius of five miles, would it decrease the numbers, 
and tend to keep the game from the villages P—I think 
they would come into the five-mile circle at night. 
Game move far greater distances for water or food 
than people think. 

2453. Would it diminish the numbers ?—It would 
diminish the numbers. 

2454. We have heard that they destroyed crops at 
night.—Yes; game is very destructive to certain 
crops, chiefly at night. 

2455. The game would not be so tame or so 
“cheeky ’?—I thought you were speaking of 
elephants. 

2456. Yes, or anything.—At times game that can 
hardly be seen in the daytime comes at night to the 
garden and breaks down fences, especially when it is 
hunting for better grazing or for water. 

2457. You would have to depend on the exter- 
mination of the game in the area ?—Yes. If you 
want to clear an area ina reasonable time you must 
exterminate the game. ; 

2458. Do you think that if you did that and got 
rid of the fly, the disease would disappear from those 
areas P—That is what we all want to know. 

2459. I thought you said that where the game and 
fly disappeared, disease disappeared too ?—Yes. That 
was at Kisumu. There was practically no game there 
before but there is certainly as much now as before. 
It would not be fair to take it as a criterion for any 
experiment. 

2460. Is it not a pretty common experience in 
South Africa of the unscientific as well as the scientific 
investigator, that when the game and fly disappear 
the disease disappears both from domestic stock and 
other animals ?—I have never heard of a case of that. 

2461. In Uganda where they have cleared the 
people away from infected areas the Uganda sleeping 
sickness has been practically stopped?—It has 
disappeared among the people but the fly is still 
infected in the area from which the people were 
removed, 

2462. Then the danger lies in the association of the 
game and the fly P—I do not see that exactly. 

2463. If you find that the game is a reservoir of _ 
the trypanosome and that the fly is a carrier, then the 
existence of the incriminated game and the fly is 
necessary for the spread of the disease >—The presence 
of the fly is necessary, but we do not know that the 
game is the only reservoir. 

2464. What other reservoir do you suggest ?—I am 
under the impression that it was thought that when 
the natives were removed from the shores of Lake 
Victoria, that the disease would be stamped out. The 
natives have now been removed for three or four years 
but the disease still exists and the fly is still infected. 
Now it is thought that the situtunga is the reservoir 
but Iam satisfied they cannot be the only reservoir 
There are not enough of them to keep the fly 
constantly infected. There must be some other 
reservoir. 

2465. You are not satisfied that the removal of the 
game and fly would protect the domestic animals in 
these areas?—I think the removal of fly would 
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certainly do so, I think we have no evidence at present 
to prove that anything but Glossina transmit trypano- 
some in Africa. I think that the cases must be very 
isolated if there are any at all. 

2466. Are you sufficiently satisfied now that you 
would advise the clearing of areas round a settlement 
without experiment ?—If a sum of money can be found 
to carry out the experiment, I think it would be a good 
thing to carry it out for many reasons. I would cer- 
tainly start clearing operations where the disease is 
serious. 

2467. You want the experiment, I think, more to 
satisfy public opinion than to satisfy yourself with 
regard to the necessary data?—Yes. That is an im- 
portant object of the experiment because, if it is found 
that the cost is so great that it cannot be carried out, 
or that itis not worth bringing the experiment to a 
conclusion, that will show the public that it is not a 

ractical measure to carry out on a large scale. 

2468. From the figures you gave us, it would cost 
anything between 20,000/. and 50,0001. to carry out the 
experiment with regard to the 25 miles P—Yes, I think 
that probably would be so. 

2469. If you were contrasting the value of game and 
the value of domestic stock what do you estimate the 
value of the game at? Which is the more valuable ?— 
The domestic stock is more valuable always. 

24.70. What is the value of the game chiefly >—They 
supply the settlers with meat, and the revenue from 
game licenses is a very considerable sum. There are 
many farmers who like the game on their land because 
it keeps the grass down. It is a very considerable 
source of food. That is its chief value, [ think. The 
hides are of value. In any case where the game is 
definitely proved to be a danger or not to be beneficial 
in any way, I would say destroy it if it is possible to 
do so; but it cannot be done except in a few cases. 

2471. If the game were found to be the source of 
trypanosomiasis in animals, you would be prepared to 
have it exterminated ?—Yes, if it can be done, but itis 
quite useless to spend an enormous sum of money on 
an attempt of that sort and achieve nothing by it. 

2472. You think it cannot be done ?—Not on a 
large scale. 

2473. Has it not always been done where settlement 
has taken place ?—Yes, but that is very slow. It takes 
along time. I should think almost by that time, men 
would acquire natural immunity. 

9474. You do not think that a relaxation of the 
game laws would be sufficient ?—I think you can reduce 
the game, and that might reduce the percentage of flies 
infected, but I do not think you will entirely extermi- 
nate the game in any given area, unless definite steps 
are taken to do so. The removal of the game laws 
would reduce the amount of game, and the game will 
become very wild, but there will be ample game to 
supply the fly with food. 

24.75. Do you think that the settlers are against the 
extermination of gaine ?—Certainly they are against it 
on a wholesale scale in Hast Africa. Extermination in 
certain places is a different thing, and some want it 


exterminated from their own farms, but I think everyone 
would be against extermination of game throughout 
the country. 

2476. Are they in favour of relaxation of the game 
laws or is their feeling against it ?--No, the game laws 
are relaxed to a certain extent. A man can kill any 
game on his farm, which is doing damage. 

2477. Is that the case in Nyasaland ?—I do not 
know. 

2478. (Chairman.) With regard to clearing round 
villages and keeping a clearing for the sake of the 
population, and possibly for agriculture, is the existing 
population sufficient to keep a space clear round 
villages P—Unfortunately Iam not familiar with Nyasa- 
landandIdonotknow. In Hast Africa the population 
is ample, but if they were employed on a work of that 
sort some measures would have to be taken to supply 
them with food which they at present grow. 

2479. But at present is there suflicient population 
for the work P—Yes, speaking of Hast Africa. 

2480. With regard to a fence, can you not conceive 
that some less costly fence might be erected P—Yes, 
but I think you lay yourself open then to having it 


‘constantly broken. 


2481. I do not touch on the general question, but 
suppose that instead of an iron fence or a dead wood 
fence you had live wood. Would not live wood that 
would sprout be effective >—In my experience the trees 
which will sprout are very unsuitable for fencing and 
you could only use certain trees. 

2482. Why are they unsuitable ?—They are very 
soft wood. 

2483. (Mr. Read.) White ants would eat through 
them ?—Yes, and I do not know how you could attack 
wire. The posts must be bored so that the wire can 
go through. It will give with the strain; if you put 
up a fence and attach the wire to the posts witha 
staple, the wire cannot give. Sometimes the staple 
gets knocked out and the upkeep of the fence is 
enormously increased. If you bored the trees I do not 
think they would grow. 

2484. (Chairman.) Am I right in saying that you 
do not think that even for a temporary experiment of 
this kind, anything short of the best iron fencing would 
be effective ?—No, I do not say that. I think that 
there ought to be sufficiently good fencing wood found 
to put up a fence that will last for six years, but of 
course an iron fence is stronger and it is fireproof and 
the best results would be obtained. 

2485. Would a wooden fence require much watch- 
ing >—Yes, considerably more than an iron fence. 

2486. Would a considerable number of men be 
required to look after it P—No. 

2487. Howmanyto 100 miles P—I should think four 
Europeans ought to be ample. They would probably 
have to go two together because some of these big 
heavy wire fences are difficult to handle. I should 
think four Europeans and ten natives would be sufficient 
for 100 miles. 

2488. Dr. Balfour suggests that we should ask you 
to supply a diagram showing the fencing that you have 
been describing. Will you kindly do that ?—Yes. 


The witness withdrew. 


Captain R. J. C. THompson, R.A.M.C., called in and examined. 


2489. (Chatrman.) You are a captain in the Royal 
Army Medical Corps are you not ?—Yes. 

2490. You have had a good deal of experience of 
sleeping sickness in the Lado enclave, I believe p—Two 

ears. 
“ 2491. Have you had experience of it in other parts 
of Africa at all ?—No, notat all—just the Lado enclave 
—nowhere else. 

2492. You have had to deal with the question 
practically there. Was there in fact much sleeping 
sickness there >We found 500 cases in three years. 

2493. Were they cases of morsitans or palpalis ? 
—Palpalis almost entirely. 

2494. Had you anything like an epidemic there ? 
—No; it was endemic. 

2495, You have never had epidemic conditions ?— 


No. 


2496. Do you consider the disease is endemic, and 
has it long been endemic in that country ?—Yes, for 
about 15 years. 

2497. Ever since you have known it ?—Yes. 

2498. Was it spreading or fairly stationary in your 
experience ?—I think it was fairly stationary after the 
Belgians went. 

(Chairman.) You will help us more on the clinical 
and medical side and other members of the Committee 
can follow that up much better than I can, 

2499. (Sir Mackenzie Chalmers.) You have not been 
in Uganda ?—No; I have just touched the northern 
port of entry but not been inside at all. 

2500. You have not been in Nyasaland or Rhodesia ? 
—No. } 

2501. What measures did you take to combat 

sleeping sickness P—We cleared a large area and tried 
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to make it fly free and made a segregation camp. We 
patrolled the infected villages, and found the cases and 
segregated them and treated them as much as possible. 

2502. What has been the result P—I think we have 
got the disease under control in the enclave. 

2503. Were you successful in your treatment P— 
Yes, apparently. 

2504, What remedies did you find best —Plimmer’s 
metallic antimony and salvarsan. 

2505. What percentage of deaths did you have 
when you used that treatment ; were you able to effect 
cures ?—I think so, but it is rather early to speak about 
that. We have cases inmost excellent condition after 
two and a half years after diagnosis. 

2506. Going about and able to do their work ?— 
Yes. very fit indeed. 

2507. Could you still find any trace of typanosomes ? 
—No; we have inoculated monkeys and could not find 
a trace of them. 

2508. In your opinion, are there two kinds of 
sleeping sickness? Do you recognise the Nyasaland 
type as different from the Congo type ?—I have only 
seen the Congo type. 

2509. Itis all conveyed by palpalis P—Yes. 

2510. And the trypanosome is gambiense ?—Yes; I 
take it so. 

2511. Have you made postmortem examinations of 
cases P—No. 

2512. So that you do not know what changes there 
are in the body which account for death?—No. You 
have to be very canny with the dead. The natives 
would not stand it. 

2513. We have not: much information as to cee 
pathological changes >—No. 

2514, Are you ‘still trying any new remedies or 
have you practically got into routine P—Routine prac- 
tically. The antimony and salvarsan. 

2515. Alternating ?—Yes; five doses of antimony 
and one of salvarsan, and then five doses of antimony 
and one of salvarsan. 

2516. Do the majority of cases answer to the treat- 
ment ?—Yes; they seem to if they are in fairly good 
condition. If they are too far gone they do not. If 
they are in fairly good condition the great majority 
answer extremely well. 

2517. Do you regard the -gambiense type as a 
curable disease ?—I cannot say that because’ it is too 
early, but we have got cases into good condition in two 
and a half years after diagnosis. - 

2518. (Mr. Rothschild.) Did you find that. the 
reservoir of the disease was mainly human in the Lado 
enclave or mainly animal ?—Yes, mainly human. 

2519. Is big game very numerous there ?—No, it is 
not. Elephant is very numerous, but otherwise game 
is not numerous. 

2520. With regard to domestic animals in the 
enclave, did you find much trypanosomiasis ?—Yes, 
especially amongst the transport cattle. 

2521. And do you consider that that had been 
conveyed from the sleeping sickness cases’ in man, 
being carried by fly to the animal ?—No. ; 

2522. You consider that the trypanosomiasis of 
domestic animals is a distinct disease from that of 


men, and that it is conveyed by the fly from the wild | 


game and not from man?—Not from man. Ido not 
know where it was conveyed from. It might have 
been conveyed by other domestic animals. 

2523. Had you any experience in clearing the 
haunts of the fly, and producing the destruction of the 
fly and clearing it out of the bush ?—I think to drive 
the fly into the uncleared thick part of the bush is 
rendering the cleared part “ fly-free.” 

2524. We have been told by other witnesses that 
palpalis frequents the borders of rivers P—Yes. 

2525. If you cleared for half a mile back on each 
side of the river, would that clear the fly out—or a 
mile >In the half-mile you would very seldom find 
them. They are driven back into the shady part, the 
uncleared part. 

_ 2526. Do. you consider ‘that there is so much 
swamp on each side of the river that it is more or less 
piseless to clear ?—You can clear a limited space. If 


you want a place fairly free you can clear the banks of 
the river. 

2527. I understand—you mean that if you clear in 
the neighbourhood of native villages, you do good, but 
that any large extent of clearing is impracticable P— 
Yes, any very large extent, because it would have to 
be kept up. Supposing it was several miles, if the 
growth came again, the fly would return. It is a 
question of labour entirely. 

2528. A previous witness said that in East Africa 
where a piece of land is once cleared, it is not difficult 
to keep it cleared, and that elephant grass springs up 
and chokes off any attempt on the part of the scrub to 
veappear. That is not the case with you?—No, we 
have very little elephant grass. 

2529, (Mir. Austen.) Do you consider that in the 
Lado enclave game plays a part in keeping up sleeping 
sickness among the human population P—No ; that has 
never struck me. 

2530. In your letter to the Secretary to the Com- 
mittee, among the questions on which you say you 
are prepared to give evidence, you mention’ “ Part 
* played by game in spreading the disease amongst 
* human beings” ?—In my opinion it is negative in 
the Lado enclave. 

2531. You have then no evidence that game plays 
any part >—No. The disease has spread on lines which 
are perfectly well understood. With regard to human 
communication, it has spread from a centre, and it is 
most easily explained by human carrying, and not by 
game carrying. 

2532. (Chairman.) By means of fly ?—Yes. 
whole country is full of flies. 
reservoirs. 

2533. (Mr. Austen.) As a medical man, are you 
acquainted with any human disease due to an organism. 
in which the main reservoir or an important reservoir 
of that disease is outside the human body ?—Carried 
by a fly—a biting animal P 

2534. Yes, carried by a biting animal.—No, I 
cannot think of any disease. 

2535. (Dr. Balfour.) Do you know the north- 
western part of what used to be called the Lado 
enclave as well as the rest of that region P—Yes. | 

2536. Does morsitans exist there as well as 
palpalis ?—Yes, morsitans is much more common there 
than in the south part of the enclave. 

2537. Have cases of sleeping sickness been found 
there ?—I only heard of four or five after the big 
inspection at the beginning of this year. 

2538. Did those cases conform to the ordinary 

ype ?—Yes. 

2539. Was there any difference?—No 

2540. You do not think that morsitans abd Hat 
played any part in the transmission of the disease } Pp 
There is palpalis there. 

2541. Did there seem to be any difference in the 
disease in the Moru district ?—No. 

2542. [have heard recently that there is some reason 
for thinking that in the western part of the Bahr-el- 
Ghazal the form of human trypanosomiasis is different 
perhaps from any form hitherto recorded, and I 
thought you might have found a difference in the 
Moru country also P—-No, not clinically. 

2543. Can you give us any information about the 
cost of clearing P You cleared a large area along the 
banks of the Yei?—Yes. 

2544. Have you aaly idea of the cost P— 200 
labourers would cost’ two Egyptian pounds a day. 
That is the present rate of labour wages in Lado. ~ 

2545. In addition to that you cleared areas where 
the road from the Nile crosses streams P—Yes. 

2546. Has that been effective in keeping away the 
fly —Yes, just at the place where the bridge crosses the 
stream. 

2547. Is it quite effective ?—Yes. 

2548. What was the diameter of the clearing ? I 
think it is ina kind ‘of circle 2—It is about a quarter 
of a mile back on each side of the stream in the big 
ones, about 200 yards in the smaller ones, aud 200 
yards back from the edge of the stream. . 

2549. Is that effective P—Yes, but if a person goes 
to sleep in the uncleared part you cannot help it, 


"The 
I am speaking of human 


MINUTES OF EVIDENCE. SATV SE PANIEG 95 





14 November 1913. ] 


Captain R. J. C. THOMPSON, R.A.M.C. 


[ Continued. 





2550. If a person stood in the middle of the road 
would fly come to him ?—Yes, if he stood and waited. 

2551. Now with regard to the food of tsetse-flies, 
have you ever seen them feed on birds P—No. 

2552. A brother officer of yours told me that 
through a field glass he saw a tsetse-fly feeding 
under the wing of a hawk. You have never seen 
anything of that sort P—No. 

2553. Have you examined the blood in tsetse- 
flies P—No. : 

2554. Has your colleague done it ?—I believe he is 
doing it now. He was not doing it before. 

2555. Is he examining the blood of the game 
there P—Yes, I believe so. 

2556. You have no information as to any results P— 
No. We found that the blood films taken from animals 
that had been shot were nearly all negative. A harte- 
beeste had trypanosomes. 

2557. If you enclosed a comparatively large area, 
would it be possible to clear out all the game ?—I do 
not think so. 

2558. Why not?—I do not see how you could 
prevent other game from straying in to take the place 
of the others. 

2559. Even if natives were kept constantly outside 
firing off guns and making a noise?—No. Jam sure 
a herd of elephants would walk through. 

2560. If there was a ditch inside the fence to check 
the charge, would not that meet the case of even a 
charge of elephants ?—It would have to be a very cun- 
ningly constructed ditch and very large. 

2561. For practical purposes you do not think it 
possible to keep game from coming in?—No. It 
would be a very serious thing from the point of view of 
meat hunger. If a native man has meat hunger, he 
will get meat even if he has to stray out of the unin- 
fected area into the infected area to get it. 

2562. (Dr. Bagshawe.) Have you any experience of 
the movements and migration of morsitans ?—No. 
Where I have seen them they have been fairly 
constant. 

2563. Their barriers do not shift ?—The area seems 
to be limited and they do not migrate. 

2564. Have you noticed any particular relation to 
big game in the area where there is morsitans? Are 
there more large animals there than outside >—No. I 
should say that the game is very evenly spread. 

2565. Was there a patch of morsitans in the middle 
of the game area?—Yes. In the north-west corner 
of the Lado enclave there are an enormous number of 
buffalo more than there are elsewhere. 

2566. You have not any definite evidence that mor 
sitans carries the disease to human beings P—None at 
ail. at 
2567. It is thought to be possible but you have not 
any definite evidence ?—None at all. 

2568. (Sir John Bradford.) I understood you to say 
that you looked upon man as the principal reservoir of 

human trypanosome ?—Yes. 

2569. Do you exclude game altogether P—No, but 
I have no evidence of it whatever. 

2570. You have not worked on it yourself ?—No, 

2571. Have you made any observations on try- 
panosomiasis in wild animals ?>—No. 

2572. Have you made any observations on try- 
panosomiasis in cattle ?—Yes ; transport cattle coming 
from the Congo. 


2573. What trypanosome did you find in them ?— 
The nawwm and pecorum type. 

2574, You did not find gambiense in. cattle P—No. 

2575. The only observations you made of gambiense 
were in regard to men ?—Yes. 

2576. Did you ever observe Trypanosoma brucei 
in cattle P—No. 

2577. Passing to the clinical side of the disease in 
man, you said you had seen 500 cases ?--500 were 
admitted. I have seen about 400. 

2578. You had a very large experience. That is 
what I wanted to know. Did many of the cases run an 
acute fatal course >—No, none of the untreated ones. 

2579. Perhaps I might put the question in a some- 
what different way. Did any of these cases die after 
a few months illness with, for instance, epileptic 
seizures >—Yes, but a very few; a small minority. 

2580. Some of them did P—Yes. 

2581. They did not all of them run the course that 
one associates with the term sleeping sickness ?—No. 

2582. I perhaps used the word ‘‘acute” rather 
inadvisedly. I meant a comparatively rapid course 
in a few months instead of two or three years P—There 
were some, but they were in a very small minority. 

2583, Did you observe in any of these cases any 
cedema ?—No, not particularly; the edema was more 
noticeable in the rather more protracted cases in the 
second stage. 

2584. In your experience was the edema a common 
phenomenon ?—Yes, as the cases became advanced. 

2585. When they became stuporose ?—No, before 
that, when they were in the wasting stage. 

2586. Did you find any other complications ? — No, 
not in untreated people. 

2587. Did you never observe opacities of the cornea 
or lens P—No. : 

2588. With reference to the clearing operations, 
what was the effect on the fly? Did you say that with 
clearing the fly diminished in number ?—Tremendously. 

2589. What fly was that ?—Palpalis. 

2590. Have you made any observation as regards 
the effect of clearing on the number of morsitans ?— 
No, not at all. 

2591. (Chairman.) What was the smallest amount 
of clearing that seemed to be effective? To remove 
palpalis from access to a road how far away would you 
have had to clear to make the road safe ?—I should 
say at least 250 yards on each side of the crossing. 

2592. Would that be sufficient P—Yes. It does for 
people just passing—crossing the road. 

2593. You would not say that that would make that 
area safe ?—No, but I think it enough for caravans 
just crossing the bridge. 

2594. (Sir Mackenzie Chalmers.) Supposing that 
you were clearing round a village, what would you 
think would be a sufficient area to give that village real 
protection ?—At the drinking places which women use 
to draw the water from the stream, never less than 
half a mile on each side. 


2595. Did you clear by cutting or by burning P— 
Cutting almost entirely. We could not burn very 
much. 

2596. Is it very dense? Could you clear rapidly ? 
—It is extremely dense, but the natives are extremely 
good labourers and clear very rapidly. 


The witness withdrew. 
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Sir Jonn Kirk, G.C.M.G., K.C.B., F.R.S., called and examined. 


2597. (Chairman.) I need not, before this Com- 
mittee, ask you if you have much experience of Africa, 
Sir John; it goes a long way back, I think ?—It goes. 
more than half a century back; I was there in 1858. 

2598. What I think T had better ask you to begin 
with is this: when you were there in the early days, 
days of great historical interest to all of us, I suppose 
that you and your party were in contact with tsetse-fly 
constantly ?—Constantly. On the march we passed 
through areas of the tsetse-fly and then into free 
country, all along the Zambesi. You began about 
200 miles from the coast and you met with tsetse-fly 
in patches all along. It was never in great areas, 
always in limited areas. All around Sesheke, which is 
a good deal beyond the Victoria Falls, and up by 
Linyanti you met with tsetse-fly, but always in patches, 
sometimes narrow and sometimes wide. 

2599. Were they morsitans or pallidipes or any 
particular class, or did you meet all sorts ?—I believe 
they were chiefly morsitans, but, of course, I am not 
an entomologist. I made collections then, but un- 
fortunately they were lost in the Zambesi when my 
canoe was upset. That was on the upper Zambesi. 
I sent home certain specimens from the Zambesi and 
from Nyasaland to the British Museum, but I do not 
think any that came from the Upper Zambesi ever 
reached home. I believe it was morsitans, and there 
was another species which, of course, I could not 
identify. 

2600. In those days I suppose there was always 
plenty of large game P—Abundance; we lived on game. 
We took hardly any provisions with us, and we shot 
for a party of from 90 to 100. 

2601. Were you, your party and your men, bitten 
constantly by fly >—Constantly. 

2602. At that time I fancy sleeping sickness was 
not identified, but had you any experience at that time 
of a disease among your men which resembled what 
we now call sleeping sickness?—None whatever. I 
have been bitten, and my men were bitten, and I have 
lived among natives many of whom lived in tsetse-fly 
areas, and also with natives who passed through tsetse- 
fly areas, and I never heard of any disease that they 
identified as caused by being in contact with the 
tsetse. They knew it killed their cattle, that they 
knew perfectly well; it was their business to know, 
but they never associated any disease with it. 

2603. At that time I suppose the trypanosome had 
not been identified as the cause of that or any other 
illness P—Oh, no, it was unknown as far as we were 
concerned; in fact, I do not know when it was 
identified, but certainly it was never associated with 
sleeping sickness or with any disease. 

2604. When did you first come in contact with 
sleeping sickness, if ever?—I never came in contact 
with it until as a member, vice-chairman, of the 
Uganda Railway Committee. After I had retired 
from the service I was employed at the Foreign Office, 


and when the railway was completed I went out to see 
it and examine it. Then I was at the} hospital ifat 


.«"Hintebbe and saw cases there and saw the treatment, 


but at that time the trypanosome had not been 
associated with the disease. That was just before 
Colonel Bruce went out; he followed me about a 
fortnight afterwards, but I did not meet him. 

2605. Was there much sleeping sickness there ? 
—Yes, there was; I went to one island which was 
almost depopulated; it had had a population of about 
3,000 at one time, and there were not 300 left. 

2606. Do you know what the fly was there poral 
believe it was the palpalis; I think that has been 
identified. I do not pretend to know myself. 

2607. But possibly from what you have heard, can 
you tell us P—I have always heard it was palpalis. 

2608. You may be aware it has been suggested, 
especially as regards morsitans, that the presence of 
large mammals in a country where there is morsitans 
does lead to death among the domestic stock, and is 
likely to produce sleeping sickness in man, and for 
experimental purposes it is suggested that an endeavour 
should be made in the fly country to exclude the larger 
mammals and see what the result is; have you heard 
of that at all >—I know that has been proposed. 

2609. Have you formed any opinion as to, first, the 
possibility of doing the thing at all and, secondly, the 
probability of something being learned therefrom ?—I 
think it would be practically impossible to do it in an 
effective way—to include such an area in Africa in such 
a manner as would exclude the possibility of wild 
animals breaking in, or man, because you must 
remember that man may be as infective as wild 
animals, passing into the area. JI do not think 
it would be possible to include such an area as 
would be sufficient to allow of any experiment, but 
I think the experiment has been made already. When 
I was at the Victoria Falls with Livingstone in 1860, 
on the left bank at the Victoria Falls there was no 
tsetse-fly and there were cattle there. On the south, 
on the other hand, there was a big belt of tsetse-fly so 
that any half-caste Boers hunting « could not enter with 
their horses because they knew they would die; the 
natives knew also; they were cattle keepers and cattle 
stealers and they knew that they could not take cattle 
into that area. Now I am told in that very area where 
I saw the tsetse-fly, where I saw buffalo, elephant and 
rhinoceros abundant, there is an hotel and there is 
civilisation and the fly has disappeared, and there is 
no sign of disease among the cattle there, which shows, 
I think, that the experiment has been done and that 
somehow or other the fly and the disease in cattle 
have disappeared together. 

2610. Is it not the experience of those who know 
best that where there is human settlement the fly 
itself almost invariably disappears P—The natives told 
me that if they made a village in the fly country the 
fly would disappear from the small area round the 
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village and that they could keep cattle if they kept 
them in compounds, but that they could not allow 
them to go out to graze because at a small distance, I 
cannot say how far, but anyhow within the distance 
the cattle would roam out to feed, they would get into 
the fly. They told me (and I only give it on native 
evidence) that the fly would disappear from the 
immediate vicinity of a native village. 

2611. Then it does come really to this: it is a 
question of degree, but a large human population and 
all the appliances necessary for it does have the effect 
of banishing fly from that area ?—That is so. That 
has happened in the Transvaal and it has happened in 
Southern Rhodesia near the Victoria Falls. With the 
advance of civilisation and the population of the country 
by white men and so on, the fly seems to disappear. 

2612. With regard to the actual experiment sug- 
gested, it might, might it not, result in our learning 
aye or no (it might be either way) that in the absence 
of the larger mammals the fly either departed or ceased 
to prosper? It is possible that that might be learned 
from the experiment ?—Yes, if you could carr¥ out the 
experiment effectively for several years, but I think in 
Uganda they find that the game remains infective and 
the fly remains infective for a good long time after the 
population has been removed, so that it would require 
to go on for a long time before you could be satisfied. 
I do not see how you could protect such an area, given 
the conditions you have in Africa where the fly exists, 
because the fly does not exist near civilisation; you 
must go into the wild part. 

2618. Still it is a possible result that you might 
ascertain whether or not the fly disappeared and 
whether or not it became either non-infective or com- 
paratively less infective ?—Yes, of course, if it could 
be done on a sufficient scale, but it would be rather a 
heavy price to pay to exterminate the game on the 
chance of that. 

2614. I see you say in your memorandum which 
you have been good enough to send us that “the fly 
* does not follow the game outside these areas ” (that 
is the fly areas) ‘‘to which for some reason unknown 
“ as yet it is limited”; but am I right in thinking it 
is pretty nearly common ground that there are only 
certain countries or certain forms of scrw» or bush in 
which you find fly, and if you go outside that the fly 
will not either follow you or remain outside; im other 
words, they require a particular form of shade and a 
particular form of country in order to prosper ?—The 
fly is definitely limited to certain areas and what those 
are I do not understand; I have gone through 
scrub and seen them, and I have gone threugh mopani 
bush and seen the tsetse-fly; but there is some 
condition which I donot think we have yet ascertained, 
which confines the fly’s existence to certain limited areas, 
and it is quite certain that when the game moves out 
of those areas the fly does not foilow the game. 

2615. Have you any personal experience as to 
whether the fly is found in large quantities where there 
is little or no wild game ?—No, I never found it, but 
one must remember there are many species of tsetse- 
fly and we would require to study the bionomics of each 
species separately. For instance, there is no doubt 
that the habits of the palpalis are in many ways different 
from those of the morsitans. Probably the country 
which suits the palpalis would not suit the morsztans, 
and there are so many other species of the tsetse-fly 
that probably we would have to follow them out 
individually for each species. 

2616. I might put the same question more generally 
have you any experienze or do you know of cases at all 
where there have been large quantities of tsetse-fly 
with an absence of wild game ?—No; I have never 
met with it. 

2617. I see you suggest, for reasons which you give 
in paragraph 4 of your statement, that fly-infested 
areas should be thrown open to hunters, sportsmen, 
and settlers with a view to driving the fly away, 
but might not that involve the danger of creating 
or spreading sleeping sickness among the men who 
settle there, on the assumption which you yourself 
suggested just now that man himself may be a reser- 
voir? If, before the fly was out, you put a large 
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population into the fly country, would not that involve 
a somewhat substantial risk of creating and spreading 
sleeping sickness among men ?—In the morsitans 
districts of Rhodesia and so on I do not think there 
have been many cases of sleeping sickness yet, and iv 
is not quite certain that it is the same disease. 

2618. I quite accept that, Sir John, but. still 
assuming, for the purposes of this question, man to be 
a possible reservoir, there would be danger in making 
a large settlement of men in a morsitans area ?—I do 
not think you would begin by making a large settie- 
ment. I think I should admit hunters to go in and 
hunt; they would not be long in and they would not 
be liable to any risk. I and my companions have been 
in tsetse-fly countries and have been bitten by the 
tsetse-fly, and it has never done us any harm. lam 
speaking of mersitans, of course; it would not be so 
with palpalis. 

2619. I gather that you have not studied the habits 
of the fly, and you could not help us with regard to 
any manner of attacking the fly P—No, I know nothing 
about it. 

2620. There is one more point, and that is whether 
you have ever considered whether there are any species 
of birds which might be introduced which you think 
would tend to limit or reduce the numbers of fly P—I 
should doubt it very much. Of course the birds eat 
the tsetse-fly, but whether you would ever get birds 
sufficient to keep down the tsetse I should doubt very 
much. The birds are there now. 

2621. (Professor Newstead.) I should like to ask, 
Sir John, whether you have ever met with tsetse-flies 
of any kind in scrub or in areas where flat-topped 
acacias preponderate P—Yes, you get them in that 
country ; I think along the south bank of the Zambesi, 
halfway between Lupata and the Victoria Falls, you 
have pretty open scrub country, and you have lots of 
tsetse-fly there. 

2622. You have no mopani in such country at all? 
—You have mopani forests there; the mopani forest 
sometimes comes down pretty near to the water. 

2623. Has it not been your experience that where 
you get flat-topped acacias growing in profusion there 
have been few. or no mopani trees at all?—Yes. I 
think it is usual. I found tsetse, morsitans chiefly, 
associated with rather open bush country, not very 
derise bush country. 

2624. Such country, for instance, as you would 
describe as more or less park like ?—Yes, a little more 
bush than you would call park; I do not think you 
find so much in the open park country. 

2625, Have you ever seen tsetse-flies in the open 
dambo or savannah ?—No, I do not remember noticing 
them to any large extent in the open country. 

2626. May I ask also if you have ever seen tsetse- 
flies of any kind feeding upon wild animals—big 
game ?—Of course you would never get near enough 
the wild game to see them until they have been killed ; 
I have seen them go to the dead animal. 

2627. (Str Stewart Stockman.) I think your opinion 
is that the slaughtering of game is impracticable in an 
area of the kind proposed ?—The slaughtering is prac- 
ticable, but the keeping of other game from coming in 
again is very difficult, unless you were to fence it in. 

2628. I see you suggest also that the game should 
be driven out ?—Yes. 

2629. You think that is practicable P—I believe 
that would be practicable. 

2630. It would serve the same purpose, I suppose ? 
—I think so. I believe that the tsetse-fly depends on 
the game, I learned that chiefly from being in contact 
with the natives who live with their cattle, and look on 
the cattle as their money, and look upon the cattle 
held by another tribe as fair game to go and stéal. 
These men have studied the whole question thoroughly, 
and they know the danger of entering the tsetse-fly 
country. They know exactly the limits of the fly 
country; they know where it is, and where they can 
cross it at night when the fly is asleep, and they know 
that if unfortunately they get into the wrong crossing 
through that country, they will lose all their cattle. 

2631. You think then it would be quite practicable 
to drive the game away, and test the virulence of the 
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fly afterwards ?—You would have to do it over a big 
area and then keep it from coming back again. 

2632. That is why I asked.—I do not think it 
would be so practicable unless you fenced it in, and I 
do not think that would be practicable. I do not see 
how you could keep other game from coming back, 
and even if a few head came back it would vitiate 
your whole experiment. 

2633. You suggest that reserves for game should 
not be made in fly areas. Would it equally serve the 
purpose if you made the game reserves in the places 
where you get the game to stay where there are no 
fly —Yes. 

2634. They do not specially like the places where 
the fly exist ?—If you follow the Uganda Railway you 
get immense areas where there are no fly and abund- 
ance of game, so that you could easily select a large 
area quite suitable without entering fly country. 

2635. (Dr. Chalmers Mitchell.) In your early days 
in Africa you told us that, of course, nothing was 
known about sleeping sickness and trypanosomes, but 
the natives understood quite well that their cattle were 
killed because they were bitten by the fly, did they 
not ?—Yes, they knew that. 

2636. They knew it was the fly that killed them ?— 
They knew that, and they knew the danger to their 
owr. cattle. 

2637. They knew it came from the bites of the 
. flies P—Yes, they associated it with the bite of the fly, 
and they knew that they would not know their total 
loss until the next rainy season began. A great many 
would die very soon, within a fortnight or three weeks, 
but they never knew their total loss until later on. If 
the rainy season came soon afterwards they knew their 
total loss sooner, at least so they told me. 

2638. And they knew the kind of sickness that 
came from the attacks of these flies as being different 
from other kinds of sickness ?—Yes, they knew that 
perfectly. 

2639. You are sure they knew that very well P— 
There is no doubt of that. 

2640. So that probably, do you not think, they 
would have known and distinguished it from other 
kinds of diseases, if they themselves were dying from 
fly poison ?—Certainly, they would have recognised it, 
and if they had died in any numbers they would have 
known the danger to man of entering that zone. They 
were passing through it constantly, and I never heard 
of any illness coming from the bite of the fly. It 
always seemed to us a most:extraordinary thing that 
the fly should kill domestic cattle, horses, cows, and 
sheep, and not kill man or have any effect upon man. 

2641. So that you are fairly clear that in fact 
human beings were not killed by the sleeping sickness 
then ?—I think then there is no doubt they were not 
killed. 

2642. (Sir Mackenzie Chalmers.) When did you first 
hear of sleeping sickness as a definite disease P—I heard 
of it in London when I was on the Royal Society 
Committee. We heard that sleeping sickness had 
been brought into Uganda and was advancing. That 
is the first I ever heard of it. Afterwards I knew 
it was endemic on the Congo and also up the Niger, 
and on the Gold Coast in patches, but I never heard 
of it while I was serving in Africa during the 30 years 
I was there. 

2643. That would be about 15 years ago, I suppose P 
—It is 25 years since I was there. 

2644. But you first heard of sleeping sickness 15 or 
20 years ago P—Yes. 

2645. (Sir William Leishman.) We have had it 
suggested to us by a previous witness that the great 
difficulty would be to deal with the bush-pig. Have 
you had much experience of this bush-pig ?—Yes. 


2646. Do you think it would be possible to drive it 
out of the area which was proposed to be enclosed ? 
We have been told it would not be possible.—I do 
not see why it is impossible. Of course they have to 
be hunted; they go into holes in the ground, but 
ae come out in packs feeding, and they are easily 
shot. 

2647. (Dr. Chapple.) Did I understand you to say 
that when game moved the fly did not follow them ? 
—Yes, the fly does not follow the game; if the game 
is driven out or moves away or migrates out of an 
infested area the fly does not follow it. 

2648. The fly remains ?—Yes, the fly remains in its 
locality. 

2649. And lives on?—I am speaking of the game 
migrating. There may be game enough left to keep 
the fly going. Inever heard of the fly disappearing 
except where civilisation has advanced. Where 
civilisation has advanced then the fly disappears. 

2650. Have youassociated the disappearance of the 
fly with the disappearance of the game before the 
advance of civilisation ?—I think I should be inclined 
to do so. 

2651. That is the important point, is it not ?— 
Very; the natives all associate the presence of game 
with the presence of the fly. 

2652. That is they think the fly cannot live on in 
the locality unless it has game on which to feed ?— 
That is their impression. 

2653. Do you know of any other diet the fly has 
besides the game and animals P—No; I suppose it will 
bite anything, it will bite man or anything which has 
got a skin sufficiently thin to be pierced. 

2654, If it has not some animal upon which to 
live, there is no other diet you know of to keep it P— 
No, I think it depends on blood somehow. 

2655. Then would you expect that the fly would 
disappear if the game could be driven off ?—Yes, I 
should from what I have heard. 

2656. Have you formed any estimate as to what 
the cost of fencing would be, or do you know of any 
practical fence which would be game-proof ?—No, I 
could not suggest that at all. It would bea big job 
to fence in an area sufficient, and still more difficult to 
keep it entire without its being broken through. 

2657. Do you know of the existence of any fence 
in any part of South Africa which has been either used 
for the obstruction of game or which could be so 
used P—I think at the time of the rinderpest they 
used fences to keep the infected cattle from passing 
through, but that is rather a different thing. That 
was more in the civilised or advanced country. 

2658. It has been suggested that a fence might be 
made of the trunks of trees and débris and what not, 
which might keep game out or in. Do you think 
that is practicable?—You would require such an 
enormous amount. What sort of area would you 
propose to fence in ? 

2659. One area suggested was 25 miles each way.— 
I think that would be practically impossible; I do not 
know where you would get the timber in Africa. 

2660. The fence suggested was a wire fence with 
iron standards.—I have known a rhinoceros to upset 
an engine on the railway, so I think a rhinoceros 
would very soon get through a wire fence, 

2661. Anyway, is it your opinion that a sufficient 
number of experiments have occurred in nature to 
domonstrate what we want to know ?—I think so. 

2662. (Chairman.) Ido not think you yourself have 
examined flies to see what they feed on ?—No. Imade 
certain collections and brought them to the British 
Museum, but I am not an entomologist and I never 
went into details. 

2663. You cannot say whether they feed mainly on 
mammalian blood or on reptilian or avian blood P—No, 
I never followed that up at all. 


The witness withdrew. 
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2664. (Chairman.) You have been good enough to 
send us a very full statement of your views on certain 
of the subjects which we are inquiring into. You, of 
course, have had a very large experience in Nyasaland 
and other parts of Africa covering many years ?—I was 
out there, I think, for 22 years altogether. 

2665. You know a good deal about game, and no 
doubt have come a good deal across fly in the course 
of your travels >—Yes. 

2666. I do not remember when first the trypano- 
some was identified and found to be the germ which 
conveyed sleeping sickness. Do you remember when 
that was first established—about 1903, I am told ?—- 
Yea. 

2667. Before that had you been in the habit of 
shooting in various parts of Africa ?—Yes. 

2668. In places where there were both fly and 
game P—Yes. 

2669. You went, I suppose, with a good many 
carriers ?-—Yes. 

¥670. Were you and they constantly bitten by 
morsitans >—Yes, constantly. 

2671. Knowing, as you probably do, more or less 
the symptoms of sleeping sickness, did any or many of 
your men suffer from any disease that resembled it at 
that time ?—No, I cannot recall any case at all. I 
have often tried to look back and think whether I 
could remember anything which would be likely to be 
sleeping sickness, but I cannot recall anything. 

2672. Afterwards when you held an official position, 
that of the Governor of Nyasaland for some years, you 
no doubt saw cases of sleeping sickness P—Yes, a few 
only. 

Y673. As a matter of fact, I believe Iam right in 
saying that as far as was ascertained, at any rate, 
there were not many cases at any time ?—I believe that 
up to the present date, up to the most recent date, the 
total number of cases discovered is still under 150. 

2674. In morsitans areas in that country men 
engaged in their ordinary avocations were subject to 
the attacks of fly constantly, were they not ?—Yes, 
constantly. 

2675. But, at the same time, while men who were 
probably bitten very largely were not suffering to any 
very great extent, it was impossible, was it not, in a 
morsitans country to keep domestic stock cattle P— 
There are villages, especially up in North-Hastern 
Rhodesia, where natives used to keep a very small 
amount of stock in fly country, but the cattle were 
never allowed to leave the stockades or go farther than 
just round the edges of the stockades. They were not 
allowed to go to the country where fly was. 

29676, That leads me to the next question, which is a 
very important one; is it your experience that, when 
ground was cleared round villages for agriculture or 
anything else, where it was cleared there were ‘no 


morsitans ?—Yes, but you would find morsttans occa- 
sionally on the edge where the cleared country joined 
the bush. 

2677. Yes; but substantially am I right in saying 
that where ground was cleared it ceased to be suitable 
to the fly and was not occupied by the fly —Yes. 

2678. As far as your observations go, do you think 
fly will follow the game for any distance, or if the game 
move, do the fly remain where they were or go with the 
game ?—My view, from what I have seen, is that there 
is certain country which you can say is fly country, 
but why the fly are there one cannot say; within what 
you might call not a fly belt but a fly area sometimes 
you would find fly in some parts and not in others. 
Again, you might pass the parts where you found fly 
last month and find none this month, and all within a 
certain area which you might call a fly area, you might 
or might not find fly. Outside that area you would 
find no fly at any time. Ido not think that the fly 
move outside what you may call the fly area, but what 
keeps it in I do not know. 

2679. Have you, from your own observation, known 
of places where there was a large quantity of fly and 
little or practically no large game ?—Yes. 

2680. Many instances ?—Yes, I might say many 
cases. 

2681. All through this I have referred to morsitans. 
—Morsttans is all I know about. I hardly know any- 
thing about palpalis. 

2682. So I understood. You know that there has 
been an experiment suggested as to excluding or 
driving out game from a limited area for the purpose 
of seeing whether the fly will disappear with the game, 
and, if it remains, whether it loses its infectivity Now, 
do you think in the first place, speaking quite broadly, 
that you could effectively carry out such an experiment ? 
I mean do you think that you could effectively exclude 
and keep out of the area the wild game—the large 
wild mammals ?—It depends altogether on what you 
mean by wild game. 

2683. I was going to ask about that afterwards. 
Tell me first about the larger wild game.—From what 
I have seen and heard of Dr. Warrington Yorke’s 
views, he speaks rather vaguely of big game, and I do 
not know that it is at all settled yet whether he has 
any real basis to go upon as to what beasts or animals 
might act as reservoirs. Therefore, it is difficult to 
say. Supposing it was only one or two species of 
antelope, I think you might possibly succeed in 
exterminating them out of a given area; but if the 
lists were to include such beasts as bush-buck, wart- 
hog, bush-pig and lions, then I do not see how it 
could possibly be done, unless it was in a very very 
limited area, so limited as not to be useful as an 
experiment. 
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2684. Would it be practicable in any case, even assu- 
ming you could go to that extent, to exterminate or 
exclude the smaller antelopes and small mammals P— 
I do not think so. : 

2685. You do not think it would be possible to do 
it P—1 do not think it would be possible. 

2686. And if those animals remained can you form 
a judgment from anything you have observed as to 
whether the fly would feed equally readily, I would say, 
on the smaller mammalia ?—Well, I have seen the 
fly feeding on almost any kind of beast which I have 
killed in fly country. You see it actually on the 
beasts when they are dead. But I cannot say from 
my own experience whether they feed on birds and 
monkeys and 

2687. Bush-pig ?—I cannot say; I cannot recollect 
from my own knowledge. 

2688. The small antelope?—I have seen them 
feeding on almost every kind of antelope I have killed 
from time to time. 

2689. It has been suggested that there would be a 
difficulty, because many of the smaller mammals are 
nocturnal in their habits; but would it be the case 
that an animal that was nocturnal but did not live 
underground would afford as good an opportunity of 
feeding as an animal that was diurnal, if it lay in the 
bush above ground ?—Yes. It seems to me that the 
difficulty in the matter is that we do not know what 
beasts act as reservoirs. If it is every animal that has 
blood then it appears you would have to kill out every 
form of life before you could say that you had tried 
the experiment thoroughly. 

2690. Are you able to form any judgment as to the 
cost of fencing such an area as is suggested, if it was 
thought necessary ?—I think you would have to include 
the whole of a fly area. You could not take a piece 
out of a fly area and say we will fence in this piece, 
because the fly would come in from outside. You 
would have infected fly coming in and fly going out 
and getting infected outside. You would have to 
include the whole area. 

2691. If you could get an isolated area of about 
five miles, what clearing of belt outside that would you 
thin would be sufficient to exclude the entry of other 
fly >—You mean to clear a belt round ? 

2692. Yes.—I used to think that morsztans was 
never found except just on the edge of the bush, but 
there is one thing which rather astonished me on my 
last journey during last year. We found in some big 
flats in Northern Rhodesia fly a mile, I should think, 
from the edge of the bush—very little, but just suffi- 
cient to show that it did come there sometimes. That 
was in absolutely open country, flat marshy ground, 
with no grass or anything on it. 

2693. Have you any views as to the possibility 
of doing anything by the introduction of insect-eating 
birds for the destruction of the pupze or the flies 
themselves P—No, I cannot say that I have any views. 

2694. (Dr. Chapple.) You say that you found fly 
a mile from the edge of the bush?—Yes. I always 
held the view that, as a rule, you never found them 
more than a few yards from the edge of the bush, 
but on the last journey in Northern Rhodesia in one 
case we found them quite a mile away. 

2695. Extending into the clearing ?—Not many, 
but we saw one or two. 

2696. That mile was quite clear ground ?—Abso- 
lutely clear ground. 

2697. They must have come, you gather, from the 
bush ?—Yes. 

2698. They would return ?—Yes, I suppose so. 

2699. If you were carrying out an experiment over 
an area of 25 miles each way (it has been suggested 
that it would be necessary to have an extensive area), 
do you think there would have to be a strip of a mile 
around the whole hundred miles of fencing in order 
to ensure that the fly from the inside of the area could 
not go to the bush and vice versa ?—I think so, certainly. 
T had a companion travelling with me, Mr. Mount 
Stuart Elphinstone, and we’ both noticed what I told 
you just now and remarked upon it, because I had 
never seen the fly away from bush before, 





2700. It might travel more than a mile, for all you 
know ?—I cannot say. 

2701. Have you anything to tell you how far 
morsttans would travel for its food ?—No, I cannot say. 
My experience has been that as soon as a change is 
established in fly country and as soon as they plant 
cassava and maize and so on fly disappears altogether 
from the cleared ground. You come out of the bush; 
you see the flies feeding on the backs of your carriers 
and by time you get near to the village you observe that 
they are all gone. It is very noticeable. 

2702. If we were carrying out an experiment then, 
and had a mile of cleared space around, would you 
think that our experiment might be vitiated by the 
fact that the space was only a mile, and that our con- 
clusions might all be wrong ?—I think it would be a 
doubtful experiment. 

2703. You would not be in favour of an experiment 
of that kind unless you had a larger area than a mile 
of cleared ground?—I think I would make some 
investigations first with a view to testing what distance 
morsitans is ever found away from bush. It is not like 
palpalis. The only place where I have seen the latter is 
near the south end of Lake Albert Edward, and the 
palpalis does not go 10 yards ; it lives in the bush, and 
you do not find palpalis 10 yards from the edge of the 
bush. You can pitch your camp within 50 yards of 
the edge of the bush on the Ruchuru river; you will 
not have a single palpalis, whereas the bush would be 
full. 

2704. You would not advise the Committee then to 
suggest an experiment of that kind?—I think that 
before it was undertaken you should have some 
investigations made with a distinct view of ascertaining 
how far morsztans is ever found from bush: 

2705. Can you tell us some way by which we could 
get at those facts ’—In Nyasaland, I should think, the 
izovernor of Nyasaland might put in hand something 
by way of having observations taken in some of the 
fly areas there. 

2706. Can you suggest how those operations could 
be carried out ?—He might issue instructions to all the 
district officers to endeavour to go through a course of 
observations of some particular piece of fly country. 
Where it borders on stations observations might be 
taken daily perhaps. 

2707. Would it be possible in that way to discover 
it, do you think P—I cannot say. 

2708. Has it ever been done ?—No, it has never 
been done. 

2709. Dr. Balfour suggested, at our last meeting, 
that there was an area 20 miles long by two wide where 
fly and game were to be found at the Kowalib Hills, 
three or four miles away. Do you know that area ? 
—Whereabouts is the hill? I do not know the name. 

2710. (Dr. Balfour.) In Southern Kordofan.—I do 
not know it. 

2711. (Dr. Chapple.) Do you know any area whose 
natural conditions will enable us to make an experiment 
without the cost of fencing >—In Nyasaland the fly 
occurs as a rule following the Shire river and Lake 
Nyasa. It is generally a belt possibly not more than 
8 or 10 miles wide, but of great length. In the Shire 
Highlands near Zomba would be the best place to look 
for an area, 1 should think. It is very hard to say, 
but there might possibly be found there a fly area not 
more than 10 miles in diameter perhaps. 

2712. You have not fixed on any arrangement by 
which an experiment could be made P—No. 

2713. Do you accept the fact that domestic stock 
cannot be kept at all in infected morsitans areas ?—I 
cannot give a definite opinion. I only know that stock 
is not kept by the natives in fly areas except in their 
villages. 

2714. Do you know why ?—I presume because they 
find that they die if they take them outside. 

2715. Do you accept that as the explanation your- 
self? — Yes, I have always considered that the 
explanation. 

2716. Have you made up your mind as to what 
remedy should be adopted to prevent, having regard to 
the progress of settlement, the extermination of stock 
in ‘morsitans areas P—I cannot say that I have-seen 
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any solution except very extensive and close settlement 
of natives. As the country becomes settled and the 
bush cleared, the tsetse will disappear. 

2717-8. Have youcome to a conclusion as to why 
the tsetse disappears ?—No, I have not. I do not 
know why tsetse occurs. Ihave not been able to form 
any opinion as to why it is there and why it keeps to 
certain country. 

2719. Is the progress of settlement taking place 
now in Nyasaland causing the fly to disappear ?—It is 
not sufficiently close settlement to influence the tsetse- 
fly question. 

2720. Ave there areas in Nyasaland that would in 
your opinion be settled if it were not for the existence 
of the fly >—Certainly. 

2721. What would you suggest then in order to 
encourage settlement in fly country ?—I am afraid I 
could not suggest anything. 

2722. Would you oppose the relaxation of the 
game laws in those areas with a view to driving off the 
game preparatory to clearing operations >—I think that 
if it was decided to make an experiment, it would not 
matter what you did if the object was to get rid of the 
game. I think you could try to get rid of it in what- 
ever seemed the best way. 

2723. Assuming that the object is not to get rid of 
the game at all, but to get rid of the fly, or rather to 
get rid of the disease, and supposing that the fly is the 
carrier of the disease and game the reservoir, and the 
removal of the game means also removal of the fly, 
would you not be prepared, with the progress of 
settlement, to give facilities for the destruction of game 
within certain areas around inhabited spots ?—As I 
say, first of all we want to know what kind of game. 
We ean talk of “big game,” but what is meant? We 
want to know what we have to remove. If we have to 
remove only a few of the big antelopes, that is one 
thing; if we have to remove everything which has blood 
then [ should say that it is a total impossibility. 

2724. If you knew that some of the game harboured 
the trypanosome and some did not, what harm would 
there b3 in driving it all off within a certain radius of 
inhabited spots ?—If we knew definitely that certain 
game did harbour trypanosomes and that all the rest, 
the bulk practically, were not reservoirs, then I think 
. we should be quite free to do whatever we thought 
right—even to slaughter the game and get rid of it in 
whatever way we liked over a definite area. 

2725. Do you think that it would be a good 
experiment to try by the extermination of the game 
or the driving off of the game round inhabited areas, 
to see whether or not that did not free domestic stock 
from disease ?—Yes. 

2726. You would not object to that as an experi- 
mental procedure ?—No. 

2727. What do you consider is the chief value of 
the game to the community ?—I do not think it has 
any economic value. 

2728. Has it no other value except the value of 
sport ?>—Simply the value of b2asts which we can 
never replace if we kill them off. 

2729. Do you mean value for sporting purposes ? 
—For zoological purposes, for general interest, and so 
on. If the world is any the better for having animals 
in it, then it would be a pity to abolish them. 

2730. If domestic animals are not possible in the 
presence of this game, would you be prepared to 
sacrifice the game ?—I think that if it is once definitely 
proved that the reservoir, and the only reservoir, is 
certain animals in at any rate certain parts of the 
country where tsetse exist, and we can get rid of 
those animals within the areas, then I would by all 
means get rid of them. 

2731. Is it your experience that when animals are 
hunted in the vicinity of villages they get shy and 
timid, and keep a respectful distance from those 
inhabited spots ?—Yes, to some extent. 


2732. Did you say to the chairman that you know, 


of no area where fly exists without game ?—I know of 
many areas. 

2733. 1 beg your pardon, you put the converse of 
what I say. You know areas where fly exist and 
absolutely no game ?—No, I would not say absolutely 
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no life, but I know of areas which are what we should 
call hopeless game countries, where no one would go to 
shoot because there is nothing worth looking for, and 
which are swarming with tsetse-fly. On the other 
hand I know of country excellent from a shooting 
point of view where you get all sorts of antelope and 
other game, and where you never need tronble your 
head about tsetse. 

2734. In the other places there is a sufficient 
amount of game of some sort to supply the fly with 
food, is there not?—I cannot say. The food may be 
birds, and not what we should call game; life of some 
kind possibly. There may be snakes, lizards, birds, 
possibly some monkeys. I do not know. 

2735. We had evidence before us with regard to 
sleeping sickness in Nyasaland. Do you say that this 
disease has not been spreading amongst men in 
Nyasaland ?—I believe the number of cases up to the 
present date is something under 150. I have just 
received the last Diary. I cannot remember the exact 
number. Those are cases that have been discovered 
during the last six, seven dr eight years. 

2736. Has it not been spreading over a new area, 


-where it was not known to exist before ?—It was never 


noticed before, but whether it existed or not I cannot 
say. 

2737. Is the danger in Nyasaland an increasing one 
in regard to both man and animals?—TI cannot say. 
Perhaps you would get a medical witness to tell you 
better. 

2738. You said in answer to the chairman that it 
was not possible in your opinion to exterminate game ? 
—Not to exterminate every kind of game. 

2739. Is that extermination not taking place in the 
case of settlement all over South and Central Africa ? 
—Yes, where you get close settlement. 

2740. It is possible then in the presence of settle- 
ment to exterminate ?—If you get the whole of the 
bush down and the whole of the undergrowth down 
and natives settled and cultivation going on and no 
more rank growth and so on, then you most undoubt- 
edly will get rid of tsetse-fly. 

2741. (Str William Leishman.) It has been suggested 
to us asa possibility that elands might be domesticated. 
Do you think that is possible?—I think they might. 
We have had absolutely tame eland in Nyasaland. 

2742, Has that been tried on any scale ?—I do not 
think so. 

2743. No organised attempt ?—No. 

2744. You make some interesting remarks in your 
summary about your personal observations on fly. 
You say, for instance, that you have examined a great 
many personally, and never found any blood in them. 
—Except where they were in the act of biting. 

2745. How did you judge that — simply by the 
distension ?>—By squeezing the abdomen. ‘There was 
nothing visible. 

2746. It is your opinion, I gather from this, that 
the tsetse-fly may live on something else than blood as 
mosquitoes do ?—I formed that opinion because in 
some districts where flies are plentiful, I cannot under- 
stand what they have to feed on in the shape of 
animals of any size like even the smallest antelopes. 

2747. Have you not observed them feeding on 
lizards P—No, I cannot say that I have ever seen them. 

2748. But you know that they do ?—One may have 
seen it, but I cannot remember ever having done so. 

2749. Have any of your personal observations led 
you to think that they drink water?’—I have never 
seen them drink water. 

2750. Or feed on vegetable matter ?—I have seen 
them on leaves many times. I have seen them on the 
ground getting up from the path as you walk along. 

2751. But you have observed nothing that would 
make youcertain with regard to that ?—No, but at the 
same time I have not made any careful observations 
regarding this. 

2752. With regard to flies caught in the act of 
biting either yourself or others, is the bite of the fly 
painful ?—Yes, but not very. 

2753. We have been told that you may ses the 
back of a native, for instance, covered by a number of 
flies ?—Yes. .The native skin is much harder; I have 
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often seen a native ahead of ‘me with one or two flies 
on ‘his back and:wondered ‘how soon he would know 
they -were- there. They. stop a long time. ‘Then he 
swings his hand back mechanically when he begins to 
feel them. tis as 

2754. (Sir Mackenzie Chalmers.) We were told that 
usually the flies waited until you stopped before they 
began to bite. Is that so?—I cannot say I have found 
that; I have had my shoulders badly bitten through my 
shirt. It is like a flea bite ; afterwards you want to 
seratch it. I have had my shoulders raw sometimes. 

2755.-It is a bite producing local irvitation ?—Yes. 

- 2756. You mentioned: just now that you had seen 
the latest return of cases of sleeping sickness in 
Nyasaland, and that they were under 150 in number ? 
—I think it isa little under 150. 

2757. Do you happen to know whether they are all 
of the very severe type, or whether there are any 
people alive who were infected some time ago ?—I 
cannot say, but I know there were- recoveries. The 
very first case we ever discovered in~ Nyasaland 
recovered. When I left the man was alive. I am 
speaking of three or four years ago. ; 

2758. A native ?—A native. He had been working 
with Lieutenant Pooley, who was travelling through 
the country. ; 

2759. Do. you. know whether he was infected in 
Nyasaland or had come from some gambiense district ? 
—I think he was infected in the-Congo. I cannot say 
that I know of any case myself which has recovered 
where the disease has been actually acquired in the 
country. ; 

2760. You do not know how many of these 150 who 
have been infected are still alive >—No. 

2761. You have considered the question carefully 
of course, but are--you .satisfied yourself that the 
antelope and big game contain trypanasomes which are 
pathogenic to man ?--I only know what Drs. Yorke 
and Kinghorn have said, and what struck:me about 
what they said was that they had-not- gone nearly far 
enough into ascertaining what the different kinds of 
animals which can or do harbour trypanosomes are. 
They gave a list of animals of which they had found 
a certain percentage infected, but + with regard to 
many of the other animals they had only tested two or 
three. 

2762. Are you satisfied that where they have found 
the Trypanosoma brucei or rhodesiense the disease has 
been conveyed by means of fly from game to man ?— 
T cannot say; I only know what they say. I have: not 
sufficient medical knowledge. : 

2763. You have not- formed any opinion yourself ? 
—No, I have no scientific knowledge on those ‘matters. 

2764; Is it possible, do you think, having regard to 
the small number of cases in Nyasaland, they are cases 
of infection from man to man ?—I have no means of 
judging that. 

2765; You told us that in fly areas, when a village 
is established and a clearing made round it, you can 
keep cattle in safety ?—As long as they are not close 
to the bush. 

2766. In the centre of the village you can keep 
them safely ?—Yes. ca 

2767. Now-what is a sufficient clearing to give a 
margin of safety ?—I cannot say. 

2768. In practice P—There was a very large village, 
Nsama, up in North Eastern Rhodesia, where they had 
perhaps about a'dozen cattle the first time I. went 
there. - What you might call the tsetse-fly bush there 
eame within, I should say, perhaps a mile. 

2769. The cattle there were living and prospering ? 
—Yes. 

2770. There was a radius of a mile clearing all 
round ?—Perhaps-a mile, with gardens in between. 

2771. Is the clearing done by cutting down trees 
or by burning ?—Both. They fell the bush in’ the 
middle of the dry season and leave it till a little 
before the wet season to dry. Then they chop it up 
and burn it and leave the ashes to enrich the soil. 

2772. Is it a very long and expensive process or 
not ?—I do not know what the planters reckon it eosts 
them to clear in Nyasaland, but roughly, perhaps, 
about 2/, an acre I should think. 


2773. Do you think that'a good deal might be 
done to protect people by impressing on them the 
importance of clearing round their habitations ?—I 
do not think so, because the planters have not money 
to spend in anything except their own planting. 

2774. I was thinking of native villages. Do they 
naturally clear round the native villages or do they 
leave a fly area close to the village ?—They plant their 
crops all round the villages so that there is a natural 
clearing. Pr pe 

2775. I should have thought they would often 
plant crops on one_ side of the village and not trouble 
to clear on the other ?—Sometimes bush may come up 
close to a village. Nyasaland is under such very 
excellent control now that the natives would do very 
much what you told them to do. 

2776. Do you think further protection could be 
afforded by giving instructions about clearing and 
by encouraging clearing ?—I daresay, if it was made 
a Government instruction and they were told to do it. 

2°77. If the officials were told to encourage clear- 
ing and explained to the people the advantage of it ? 
—Yes. 

2778. Where you have a clearing round a village 
and crops planted do the game return at night ?— 
Sometimes they come and eat the crops. 

2779. They ravage the crops ?—Yes. 

2780. It is not enough simply to make a clearing 
and drive the game out, but you have to do something 
in the nature of fencing?—Yes. In country where 
there is game the natives always have to put up some 
kind of protection if they are right up in the bush. 
They generally put fences made of logs. 

2781. Do you know the Domira Road ?—Yes. 

2782. That was suggested for an experiment. I would 
like to get your opinion on the suggested experiment 
with various modifications that have been submitted to 
us. The Domira Road, we were told, will some day be 
a very important. road P—It may be. 

2783. At present you cannot take stock through it 
at all ?—You cannot. 

2784. It runs for about 20 miles through fly area ? 
—Yes, I should think about that. 

2785. It has been suggested that on each side of 
the Domira Road you should clear out the game for 
five miles.—And clear the ground ? : 

2786. No, leave the ground untouched for the sake 
of the experiment, but clear the game out. Then put 
up a fence at the outside border. The suggestion was 
to have a stake fence which would be an mexpensive 
one. Do you think a stake fence would be effective 2— 
First, of all, you have to clear the game out without 
clearing the ground. : 

2787. Yes, without clearing the ground—leaving 
the bush ?—What game ? 

2788. As far as you can do it, everything ; but, at 
any rate, the big game, to see the effect of getting 
rid of what are found to be now the main carriers P— 
Do you ask whether it would be possible to do that ? 

2789. Task whether it would be possible to do it, 
and whether you could keep the area free from game 
by a stake fence, not a steel wire fence ?—I do not 
think it would be possible to clear every kind of beast 
out (in fact, I am sure it would be an utter impossi- 
bility) up to five miles, and then put a fence. 

2790. You could clear out the big game, the eland, 
and the wart-hog and so on ?—I do not know that you 
could even do that if you left the forest. : 

2791. It is more or less open scrub, is it not 2—It 
is open forest. It is a mixture. 

2792. You could patrol that ?—If you could, at any 
one moment, having pushed the game out, put the 
fence down and close it up, one might say yes, but all 
these things take weeks and months to do. 

2793. You would have to leave gaps in the fence to 
drive the game through?—If you went one night 
without having every yard of it guarded, a beast or two 
might come in and the whole experiment would be 
worthless. =e 

2794, You would patrol it and find those beasts 
probably. You would have a small hunting party, a 
continual patrol... That was the idea, I think.—My 
idea is that you cannot do it. If it were merely a 
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matter of clearing the ground and then clearing every 
kind of small beast off it would have a better chance. 

2795. You want to.see whether, if game’ has been 
cleared out, the fly will disappear or become non- 
infective, so that. you could introduce fresh animals, 
and there would no longer be a source of danger.— 
Even if you succeeded in the experiment; the fly would 
have access to the country outside the fence. 

2796. The witness suggested, as ‘regards that, a 
clearing of half a mile to a mile outside’ the: fence. 
You would want to keep the natural country in the five 
mile ‘area; but you would clear -a*~mile outside ?—I 
should think that that might be ais most dikely way of 
trying any experiment. 

2797. But you very much Siti what the result of 
the experiment would be pI very much doubt pail 
the result: would be. 

2798. Or whether it would be ane while P—I very 
much doubt it. 

2799. Can you giveus any opinion as to the cost of 

the operation ?—No, but I do not think the fencing 
would be specially costly. 
- -2800. Two kinds of fencing have been suggested. 
We were told that a steel fence in the case of a railroad 
eame to about 140/.:a mile, but Sir David Bruce 
suggested that if you relied on a stake fence, you could 
use native labour and do it without much expenditure 
of money, because a lot of people who cannot pay their 
hut tax might work it owt ?—It could be done, I think, 
without heavy expenditure. It revel have to be a 
wooden fence. 

(Chairman.) He se se a idico of live wood, 

(Sir Mackenzie Chalmers.) He said that if you put 
in stakes in that country, after a short time they 

row. 

(Witness.) Yes; some of them do. © That is not 
reliable, because some grow and some miss, and those 
which miss get rotten, and if there happened to be two 
together that would make room for the animals to get 
through. 

2801. You would have to 
—Yes. 

- 2802. You would always have to have a party going 
up and down ?—Yes. 

2803. That would not be a great expense, because 
you would use native labour -with one ‘or two 
Europeans ?—I cannot say without thinking carefully 
what the cost would be, but I do not think it would 
be a great expense. 

2804. He gave an estimate of about 1 5001. NTs 
length ? 

12805. Twenty tribes and he*proposed to have an 
area of five miles each side cleared of game.—You 
would not do it for 1,5001. You might do it for 
10,0007. It is'40 square miles, and you 1 could not put 
it at less tham 17. an acre for clearing the bush. That 
would be the outside limit at very low wages. It 
would cost nearly 30,0002. to clear the bush alone. 

2806. What Sir David Bruce says in his corrected 
memorandum is this: “The next scheme I would 
“ choose”’ (that is if he cannot have the steel fence), 
“ supposing the first was impracticable'on account of 
its cost, would be to enclose the Domira Bay Road 
“ by a post and rail fence. This would be 20 miles 
long by 10: miles*broad. The cost at 15/. a mile 
would be 750l., clearing the tract 500/., and upkeep 
2251. equals 1, A751? —Doing no bush- cleari ing. 

2807. I do not know what he means by clearing the 
‘amie Perhaps itis clearing outside the line of fence. 
—You would simply have a fence on each’ side, and 
have no clearing. It would mean 40 square miles of 
bush~clearing; and-even-at/1/. an- acre that-would -be 
between 20,0007. and 30,0001. 

2808. He puts it at 500/.2—He fin not reckoned 
the cost of clearing the land of bush: 

2809. So that it would be more expensive said the 
original experiment ?+—Yes. 

9810. (Mr. Rothschild.) Sir Alfred; in answer 
to the chairman and Dr. Chapple, you said) that 
with very close settlement the fly: disappeared’ by 
itself. Now in your statenfent about the* cost: of 
clearing a mile outside the fence of the proposed 
experimental area, you ‘show: the great cost of clearing. 
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Do you not think that, independently of the question 
of game, the one practical way of getting’ rid ‘of 
fly is by clearing away the bush That. is the only 
way I know. 

2811. And: you specially state that you kin bush 
areas containing fly which do not contain’ game? 
What I mean’ by game is antelope, pig, elephant, 
rhinoceros or eland. wed would not say that I know 
any area which does not contain some life in it. 
I do not know any area which does not contain some 
kind of small game. 

2812. Small game ?—I would not say that there is 
any area except what is. occupied by’ natives and 
cultivated, where you could find absolutely nothing, 
not even some of the very smallest kinds of life, like 
the African hare. 

2813. That I understand, but as far as we ee 
been told, the animals which are to be regarded as 
reservoirs are the antelopes, small and big, the pigs, 
that is to say, wart-hog, bush-pig, and the river-hogs, 
and elephant, and rhinoceros, and *zebra. Those are 
the only animals referred to in talking about clearing 
out the great game, as far as we have been told in 
evidence ;° this term has not been used to include hares, 
or fabpite, or foxes, or monkeys, or things of that 
sort.—They have not done anything to- prove that 
those smaller things do not act as reservoirs. 

2814. What they say is that they are’ largely 
nocturnal, or else that they'are so quickly killed off by 
the disease that they are negligible as reservoirs. —I 
should not say that that was’ so. 

2815. I want to know whether in thosis areas, “hich 
you say are not favourable game areas, the game that 
is present consists of the bigger animals.’ You have 
found fly in an area that might contain small animals 
like hares or monkeys, but not the big animals ?—I have 
found frequently areas containing only very few small 
animals and no large animals, but plenty of fly. 

2816. Do you think that clearing the bush in those 
areas ‘would destroy the fly or drive it away >—Yes. 
Anywhere I think it would do that. 

2817. (Dr. Martin.) I understood you to say that 
for the purposes. of ‘this experiment it would be 
necessary to have a large area?—No,I'did not say 
large area. I said it would be necessary for Shs to 
have a complete fly area. 

2818. That would be 
generally be very large. 

2819.. Would it be useless to do it in two or three 
square miles ?—-You must isolate your area_in-such.a 
way that fly does not come in and game does not come 
in, must you not? — 

2820. Certainly —You might choose quite a small 
area and go toa very heavy expense in making sure 
by absolutely clearing the ground_and keeping it clear, 
That is the only way I can see. If you limit your 
area it must be big enough for game to live in it, must 
it not P ' 

2821. The game are to be kept out.—Quite so, 
but it must be sufficiently big to be able to make 
observations in, and to give some definite proof. 

2822. There is nothing you know about the life 
history of morsitans which would lead you to suppose 
that a small area would invalidate that experiment ?— 
No. 

2823. You have not anything in view P—No, and I 
have no scientific knowledge of the life history of 
morsitans. 

2824. (Mr. Millar.) I should like to ray you a 
question about the areas where you have told us there is 
practically no big game at all. Are these extensive 
areas in Nyasaland Yes, sometimes. 

2825. Are they well Bepuce ?—Yes, 
defined. 

2826. Could you give us an rot oadion of any of the 
particular eee icts you have fm mind in Nyasaland ?-— 
Yes. 

2827; Such as ?’—Such a district, for instance, as 
the district on the'Lirangwe river. It is rather a 
noticeable’ case. Thatis why I give it. 

2828. Issit an extensive district? What area does 
it cover P—I only know the part of it which you cross 
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going by road from Blantyre to Matope; all along the 
Lirangwe river you get tsetse-fly. 4 

2829. What would that cover altogether ?—It is a 
long drawn out line. 

2830. A belt P—It runs near to the Lirangwe river. 
You might call it a belt in that case. 

2831. Near to the river itself ?—For the remaining 
portion of the road down to Matope you are liable to 
vet fly anywhere. We used to say you did not get it 
until you got to the river. 

2832. Are there districts similar to that >—Yes. 
There is no big game there. 

2833. There may be small animals ?—Yes, I have 
seen monkeys and baboons. 

9834. Can you give me other areas ?—Yes, on the 
eastern side of Lake Pamalombe, where I never troubled 
to go because there is nothing to shoot there, but it is 
full of fly. 

2835. When you say there is nothing to shoot 
there have you formed any opinion as to whether game 
did exist there at one time, and has been shot out, or 
whether it is a gameless country in the sense that big 
game have never been found there?—No. The Yaos 
live all round there and they are always moving their 
villages. Patches have been cleared. It may have 
held game formerly. 

9836. Is it your opinion that game has been cleared 
out of the country ?—I cannot say. There never has 
been game since I have been in the country. 

2837. The natives constantly move about and clear 
the district ?—Yes, all round the country they move. 

2838. Which might account for the game dis- 
appearing P—It might. 

2839. Can you tell us whether there is any 
evidence as to the infectivity of the fly in the parti- 
cular district or in any of the districts you have 
referred to with regard to sleeping sickness P—I do not 
quite understand. 

9840, Can you tell us whether there have been 
many cases, or any cases, of sleeping sickness occurring 
in those gameless districts?—I notice in the last 
Sleeping Sickness Diary that a certain proportion 
of cases (I cannot say how many) occurred in the 
South Nyasa district, and that is the district of a 
portion of which I am speaking. 

2841, You do not know how many cases P—No. 

2842. To your mind, is there anything to account 
for the presence of fly in these districts in connection 
with foliage or otherwise, or the character of the 
country ?—I have often tried to form some opinion as 
to what kind of country the fly lives in, but I have 
never been able to specify anything definite. 

9843, Asfaras I gather from you to-day, you rather 
indicated that wherever there was bush or shelter or 
shade, the fly was found ?—Not always. I think that 
elevation certainly has a great deal to do with it in 
Nyasaland. For instance, in Nyasaland itself I have 
never seen fly above 3,000 feet or at most 3,400. Ido 
not know of any case. 

2844. In these districts, where the big game is not 
present, is there, in your opinion, a sufficient number 
of small mammals to sustain the fly, assuming that 
the fly is feeding upen mammalian blood ?—TI should say 
not, especially in the district east of Pamalombe, which 
I spoke about, where you come into patches of fly so 
thick that you have no peace. You have to be swishirg 
yourself all the time with leaves. All the boys do the 
same, and that is a country where you do not see any 
living beast at all. 

9845. Do you know whether the fly. subsists on 
vegetarian or other food? Have you formed any 
theory at all with regard to that ?—No, I have not. I 
cannot say. 

2846. With regard to the other game country you 
refer to along the Rukuru river, where you say game 
is abundant, there is no tsetse-fly at allP—No. I gave 
that as an instance. I have heard that there is fly 
down at the mouth of the river where it runs into 
fake Nyasa. Dr. Laws, the.missionary there, told me 
that he had seen tsetse there, but that is not the part I 
am speaking of. I am speaking of the upper valley of 
the Rukuru. 


2847. In your opinion is there anything to account 
for the absence of fly? Is the elevation or the 
character of the country sufficient to account for it ?— 
No. Ido not know why it is not there. 

2848. Is it high country P—Not very high. It is 
from 2,500 up to about 3,200 feet. 

2849. What is the nature of the foliage and of the 
bush ?—The ordinary kind of African Nyasaland bush. 
It is scattered bush with grass in between, fairly rank 
grass, much the same as elsewhere. 

2850. Is there everything to encourage the fly 
which exists in the districts where the fly is to be 
found ?—Apparently it is very much thesame. I have 
never noticed any difference. 

2851. With regard to game preservation in 
Nyasaland, perhaps you can speak of the present 
moment as well. How many game reserves are 
there in Nyasaland ?—Originally there were three. 
There was the Elephant marsh reserve, the Chilwa 
reserve, and the Angoniland reserve. 

2852. One of these has been abolished since >—The 
Elephant marsh reserve was. abolished. First of all 
it was curtailed. The real fact was that people 
wanted to shoot the buffalo, but of course tsetse-fly 
was used as an argument. I cut out of it everything 
but the actual open marsh known as the Elephant 
marsh, and left simply that in. In the marsh 
itself there are no tsetse-fly—only when you get away 
from the marsh into the foot hills. That has since 
been cut out too, I believe. 

2853. Is there a dense population round about these 
reserves P—No, not dense. 

2854. On the outskirts ?—Very few. 

2855. In every case?— Only down at Chiromo, 
there is a big settlement there. 

2856. Has the result of the enforcement of the 
game laws in Nyasaland been to lead to the increase 
of game ?—Yes, certainly, game has not diminished 
except round settlements, and within a reasonable 
distance of settlements. 

2857. Is there a marked increase in any district? 
—Not a marked increase. 

2858. Round about the reserves ?—In the Angoni- 
land reserve there was certainly a marked increase of 
elephants. I would not speak about other game. 
That is because they had come over from Portuguese 
territory. 

2859. Do you see any objection to allowing natives 
in districts where the game is invading the clearings 
and villages to have greater freedom in extermination ? 
—No,I donot. I always told all chiefs of villages that 
if any game came and troubled them in connection 
with their plantings or anything, they could do what 
they liked. 

2860. With firearms ?—Yes, if they had firearms. 
A native who has a gun has to pay a licence. 

2861. Would you carry that policy further and 
allow them to remove or drive back the game from any 
districts which were infested with fly round about 
settlements P—I do not think that a native would ever 
trouble to do it unless he gained some benefit. 

2862. Would he not be satisfied with what he got ? 
—You mean give them free leave to shoot game any- 
where near the village ? 

2863. Yes, and drive back the game round about 
the settlements ’—That would have the effect, I think. 
of driving the big animals back in course of time. 

2864. Where the country is completely cleared, 
and where, as a result of the clearing all the game, 
both big and small, is destroyed, the fly, I think you 
said, is not to be found at all ?—The game would no 
longer have any cover, but my own view has always 
been that the disappearance of the fly from cleared 
ground is not on account of the absence of beasts, but 
because fly requires shade. If instead of game cattle 
are put on, though the cattle are there the fly does not 
come as long as the ground is clear. 

2865. You would not object to an experiment being 
made to exterminate the. game in certain districts, 
would you, in order to determine the relation between 
the fly and the game ?=No, provided that you are sure 
before you authorise an experiment that you know 
sufficient about game acting as a reservoir and what 
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game do act as a reservoir. It would be useless to 
exterminate all the game that you could get at (the 
bigger antelopes) over a certain area and then find 
afterwards that a number of other animals—smaller 
animals—acted as reservoirs also. 

2866. But are you not prepared to admit that in a 
fly area which is inhabited hy big game, the big game 


do act as a reservoir of the trypanosome ?—I accept « 


that because we are told by men who know what they 
are talking about. 

2867. (Str Stewart Stockman.) I think you said that 
it would be very difficult to get rid of such things as 
lions and leopards ?—Yes, 

2868. If it were possible to drive out the zebra and 
the antelope, would not the lion follow? Would he not 
go away of his own accord ?—It is not only a question 
of lions. There are many beasts in Africa which are 
extremely harmful to natives. Perhaps the most 
harmful beast the native has to deal with is the bush- 
pig. They live in holes among the rocks and in many 
inaccessible places, and they come down not only at 
night but in the day time, whenever the plantation is 
unguarded and they destroy the crops. The natives 
hate bush-pig and set traps for them, but they remain 
very numerous. If it had been possible for the native 
to destroy the bush-pig he would have done it long ago. 

2869. Is the wart-hog destructive to agriculture ? 
—Not like the bush-pig. Bush-pig come into planta- 
tions when wart-hogs will not. I do not know why. 

2870. An attempt has been recently made to deal 
with wart-hogs and bush-pigs in Zanzibar by setting free 
a very virulent form of swine fever amongst them. 
Do you know anything about that >—No, I do not. 

2871-2. With regard to the eland, we might almost 
assume that he can be domesticated, I think. Do you 
think that he can do a good day’s work if he is domes- 
ticated, and plough like an ox?—I cannot say. I 
really have not enough to go upon. I have seen in the 
Egyptian tombs the carvings of not only eland but 
koodoo and other antelopes being milked. You see it 
in the Sakara tombs. 

2873. It is one thing to domesticate them and 
another thing to say that they are good for the 
plough ?—Yes. 

2874. (Dr. Balfour.) Supposing that the ink-pot 
here was a small experimental area each side, a matter 
of five miles long, and the blotting paper the sur- 
rounding clear zone, and this [the table] was the bush 
country outside, the danger would be of fly coming 
from this zone into the experimental area ?—Yes. 

2875. Do you think that the fly could be checked 
by affording facilities for feeding along the margin by 
means of the blood tubes that Rodhain used, or by 
placing tethered animals at certain points P—You are 
assuming that the fly comes in pursuit of blood ? 

2876. Yes, supposing that blood is the natural food 
of the fly—It is hard tosay. It would be better, I 
should think, to do without the tethered animals, 
because they might draw the flies in. If the area was 
wide enough it might be different, but what is wide 
enough is hard to say. 

2877. The wider it is the more expensive it is P— 
Yes. 

2878. You cannot say whether that would be a 
good method of preventing the ingress of flies P—No. 

2879. If you drove animals out of the area those 
turned out would tend to return to their old haunts, 
as game always does ?—Yes. 

2880. Some might also come in from outside ?—Yes. 

2881. Game usually travels along definite tracks P— 
You would have to have the fence on the outside of 
the clearing. 

2882. Take an unfenced area; as a rule game 
travels along certain definite tracks P—To some extent. 

2883. Would it not be possible by a liberal distri- 
bution of calthrops, as they are called, to prevent 
animals from getting into the central area? I refer 
to spikes of iron embedded in a lump of lead. They 
are very easily made. Gordon used them to check 
the charge of the Dervish horses in the Soudan. You 
would lame some of the animals, and as they dislike 
treacherous ground they would avoid the “doctored ” 
areas, while you could get at any which might be 


injured more readily ?—Perhaps if you covered the 
whole of the ground you might. 

2884. Suppose you specially concentrated on the 
game tracks P—That would not do, I think. 

2885. It would have to be a large belt, you think ? 
—Yes. 

2886. Supposing you hada mixture of small pits and 
these calthrops. Would that be sufficient —You 
might do something. 

2887. You think that it would not be a radical way 
of dealing with the difficulty —I do not think that it 
would be certain at all. 

2888. It is outside the range of practical politics, 
you think? I take it that any experiment carried 
out would have to be carried out in both the wet and 
the dry season ?>—Yes. 

2889. The conditions vary so greatly that that 
would be an essential of the experiment, would it not ? 
—Yes. 

2890. You mention much fly and little game in some 
places. Is that not possibly explained by the fact that 
the game has died off owing to infection by the fly P— 
I do not think so, because game do not seem to suffer 
at all. 

289]. Not in those special areas P—No. 

2892. There was no evidence of it at all P—No. 

2893. (Mr. Buswton.) From the answer you have 
just given I suppose you are confident that the game 
itself is immune ?—I should certainly say so. 

2894. Even if it contains pathogenic germs it is 
itself immune from the disease, you think ?—Yes, 
apparently. That is the conclusion I have come to. 

2895. Do you think it is possible that human 
beings may have acquired certain immunity, or that 
some have acquired immunity ?—Yes, I have thought 
so. Perhaps it is not much use my speaking on medical 
matters because 1 have no medical knowledge; but 
speaking from a general point of view, the opinion 
I have formed is that, as has been stated by some 
other people, Nyasaland sleeping sickness is not the 
sleeping sickness known in Uganda at all, but is a 
disease which has been there from time immemorial, 
and I think that the population is immune more or 
less. 

2896. Would that satisfactorily account to your 
mind for the fact, which you have told us, that 4 com- 
paratively small number of cases has been discovered 
over a considerable number of years ?—Yes, it would. 

2897. How would that affect this suggested experi- 


' ment? Assuming it to be decided to have an experiment 


of the kind described, would you eliminate men as well 
as animals?—I think that before we can try the 
experiment, we want to know exactly what can act 
as a reservoir and whatever can act as a reservoir must 
be excluded. 

2898. Assuming it to be decided, and assuming the 
clearance of game as far as it is possible to have taken 
place, I want to knew whether you would eliminate 
men also from the inside of the experimental area ?— 
Certainly I would if they can act as a reservoir, which 
I suppose they can. 

2899. You would hold that they could be a reser- 
voir, or a possible reservoir, if they remained ?—If 
they act as a reservoir, which I suppose they must, 
then I think the experiment is not complete unless 
you take all the natives out of that area. 

2900. Then under those circumstances would you 
not rather spoil your experiment, because you would 
not reproduce the condition of things which would 
obtain if there were a general destruction of the 
game ?—I see what you mean—that you must leave 
the natives there because they will be there in future. 

2901. Exactly, and would be a reservoir, orl am 
assuming that they would be a reservoir ?—I follow. 

2902. Do you know an investigator who has 
seriously sought to distribute the culpability (assuming 
they are culpable) of big game, and to distribute the 
responsibility among different species P—All I know 
is what I have heard and read of Dr. Yorke’s 
experiments. 

2903. Was not the number of each species investi- 
gated very small ?—Yes; it appears to me to be anite 
absurdly small in some cases, and incomplete. 
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2904, Do you think that before game is generally 


condemned, we ought to know’ something about ‘the’ 


relative culpability of the species ?—Yes, I think we 
ought to know very much more than we* know now 
definitely. 


2905. (Dr. Bagshawe.) Supposing that Sir David- 


Bruce’s fencing scheme ‘round: the Domira’ Road were 


adopted, and it was decided to make a-wide clearance 
of vegetation outside the fence on each side, would ‘it: 


not be ‘possible to get’ a good: deal of work done by 


hut-tax labour ?—There would~ not be “any ‘trouble; 
about getting it done, but pe would have ‘to’ pay. 


for it. 

2906. It could not be doié without the passage of 
cash from the Government: to the natives?—No. If 
you take it instead of hut tax it- means you diminish 
the revenue coming from: hut taxes!» It is 50,0000. a 
year revenue from hut taxes for the whole Protectorate. 

2907. That is a considerable asset to the Protec- 
torate, I suppose ?—It is nearly half the revenue. 

2908. (Ser John Bradford.) I understood you to say 
that your view was that this ‘disease in» man had -been 
in Nyasaland for a long time ?—I have no medical 
knowledge, and therefore anything I say really has.no 
weight with regard to that. a 

2909. Is there any tradition amongst the natives. to 
that effect ?—The natives all say that they know i of old. 

2910. Has it- an old native name ?—No, -I do not 
think it has, not that I know of. Possibly the doctors 
in that country may have-found a name for it, but I 
do not know. 

291F. Ave the symptons at all similar to those of 
any other’ common disease in that country P—I cannot 
tell you. 


2912. You are quite ‘satisfied that it is not-new to= 


the natives ?—The natives have said over and over 
again that they know the disease of old,’ but native 
evidence in matters of that kind is not worth much. 

2915. You have described: some areas where fly is 
abundant and where game is relatively absent P—Yes. 

2914. Can you tell us whether in those districts 
cattle are- maintained and. live P—No, there were no 
cattle in either of those districts I xeferred to. 

2915. There are villages, I suppose ?—Yes, villages 
but no’ cattle. The Yaos keep very little cattle. 

2916. Why is there no cattle, what is the reason ? 
—1l cannot tell you except that they are not’a cattle- 
keeping people. On the other hand it may be simply 
because of tsetse-fly. 

2917. Is there reason to suppose that cattle die if 
they are introduced ?—I cannot say because there have 
never been cattle there. On the west side of the 
Shire river near the south end-of Lake Nyasa, where 
you get the Angoni people living lower down than usual, 
they had no cattle in the fly country when I first went 
there. Later on some of the villagers began to get cattle 
(when all the wars had finished) and they lost a great 
many cattle through tsetse-fly. That is not a game 
country either. 

2918. I want to know if there is evideuce that in 
a country relatively game free, aud’ where there is 
abundance of fly, cattle can survive ?—I know of no 
instance. 

2919. You do not know any instance of any such 
country, where cattle have been known to die of tsetse- 
fly disease >—Yes, I do. 

2920. I mean a game-free country ?—Well, round 
about Fort Johnston at the south end of Lake Nyasa, 
there is a very large Yao town where they recently lost 
a good many cattle from fly, and some of the herds 
belonging to the station have been affected. They lost 
a great many cattle about four years ago. I told the 
magistrate there that it was his fault because he had 
let them graze too far away from the ‘station. ‘Where 
the present station is was formerly Mponda’s old 
town. The whole country was cleared’and he was 
turned out of the town. We had to fight him in 1891 
or 1892 and finally an English Government station was 
built on the site of his old town, the surrounding 
country being still more or less old gardens. The bush 
has been eradually growing up in the old gardens, 
Mponda having settled in a different place altogether, 
I have thought that the cause of tsetse-fly appearing 


= 


again round about our present station is that the. 
bush has gradually grown sufficiently to give shade to 
the fly. 
2921.-The- point I want to get at is whether in 
these districts which you have described, where there 
is little or no game and an abundance of fly, there is 
evidence of cattle disease caused by.tsetse-fly 2—I .can-' 
not say that I know of muy instance except in the above 
described easeys= «**r 

2922. (Mr. Read.) In a dispatch of the 13th Zum 
1912 published in a Blue Book, Sir William Manning 
says that in October 1908 ‘the first: local case of human: 
trypanosomiasis was reported.» Ihave the latest; 
Sleeping Sickness Diary. Downto the end of August 
the total number of cases to date is 153. In five years. 
there have been 153 cases, am average: of 30 cases a 
year ina A penn of a million, I gr one ries litle 
over. 

2923. One: would noi aul that serious : eusiontditen 
compared with the mortality from ie other diteanes 
in the Protectorate ?—No. +: 

2924. To what extent. isthe raising of atadiae an 
important industry in the Protectorate ? As I under- 
stand, the population is chiefly agricultural, They 
devote most of their time to producing cotton, tobacco, 
maize, and that kind of thing. ds there any»stock- 
raising industry there as an industry? One, under- 
stands that stock is used for transport purposes and 
for food purposes, ‘and I will come to that. later; but is 
there any stock-raising industry there’}—Yes, there 
is, but itis only among the Angoni, They are: the 
bastard or mixed: Zulu tribes» who: liver in the- high 
country—Angoniland—there is no fly there at all... 

2925. From the point of view of the ‘stock-raising 
industry, the fly is not a serious question?—From:; the 
point of view of native stock raising it is not. cit 

2926. With regard ‘to transport, as you are aware, 
we are doing a great deal to improve transport facilities 
there, extending railways, making metalled roads 
suitable. for motor wagons; and apart from. that, 
Nyasaland is a country in which transport is» probably 
more easy than it isin most of these. wild countries in 
Africa. It is a long narrow strip of country. You, 
havea spinal railway, so to speak, and short ¢onnecting 
roads. To what extent then, from a transport ‘point 
of view, is fly a serious question in Nyasaland ?—There 
is a certain amount of oxen ‘transport. 

_ 2927. Is there much of it ?—Not mONYh much of, Bs 
yet, but there is ‘a certaim amount. | : 

2928. You think that within pisbaiig a. eiinanie 
time the importance will diminish ?—Yes, the import- 
ance will diminish, but’ at the same time I.think’ that, 
the fact of fly being there is’ certainly a great dis- 
advantage, because it ‘prohibits the use oft oxen aiden. 
transport. 

2929. IT quite see that.—Local Sesmenaa | I mean. 

2930. We have tried motor transport. in” other 
countries, in Uganda, for instance, with great success. 
—Yes, for long lines of transport, but: was. thinking 
more of farmers and settlers and: plantows on their own 
places for short distances. 

2931. From the point’ of view se food: to: hat 
extent do the natives use the milk of cows and to what 
extent do they eat meat ?—Very little. 

2932. Reference has been made to the Bae of 
relaxing the Game Laws. Under section 30 of the 
Game Ordinance very wide powers are given to the 
Residents to allow the natives to kill game and. an 
experiment was ‘actually carried out for 12 months in 
the Ngara sub-district of the Marimba-district. The 
Governor says: “A careful record has-been kept by 
‘ the Resident in charge of the district as. to the 
avidity evidenced by the natives to avail themselves 
of the opportunity offer ‘ed, but it appears. from-the 
reports submitted each month that natives exhibit 
but little enthusiasm, and ‘during the ; 12. months 
“over which the experiment has extended. only 48, head 
‘“* of game have been killed by natives,” So that the 
difficulty rather lies with the natives than with. the 
Game Laws ?—Yes. 

2933, I see again here, later on, that the etree 
says: ‘ Hven were there among Nyasaland natives a 
“ much larger proportion than :there are of expert 
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shots, the dense cover characteristic of this country 
would afford numbers of bush-haunting antelope a 
“ secure refuge for many years from a larger number 
of hunters than the local population of any district 
could produce. In proof of this I need only instance 
the fact that game is by no means extinct in the 
immediate vicinity of Blantyre, where for more than 
20 years there has beena large European settlement, 
“ a number of armed sportsmen, black as well as 
* white, and a quite abnormally dense native popula- 
« tion.” I understand that most. of the cases of 
sleeping sickness at present come from a very limited 
district called the Dowa district >—Yes, mostly. I 
think they have had some cases outside. 

2934. Yes, certainly, there have been cases outside, 
but I am talking of the greater number. Is ganie 
abundant in this district P—No. When you get from 
Lake Nyasa to Dowa, you go first of all through a bad 
tsetse-fly district. That is the Domira Road. Then 
you get out of that to the foothills up: to about 
2,500 feet and you lose the tsetse-fly and you get into 
the Upper Dowa district. From there there is no fly. 
Where it comes from is the piece of country which goes 
down to the lake. _ 

_ 2935. Most of the cases occur then in countries 
where there is very little game ?—I would not go so 
far as to say that. 

2936. You said that there was not much game 
there ?—There is none in the upper part of the Dowa 
district, but in the lower part there is game. It is not 
a very great game district, but there is game there. 

2937. Is the district a big one ?—TI think it is 
about the same size as all those other districts in 
Nyasaland. I am not sure of the area, but it is not 
very large. 

2938. What size would that be ?—Without. really 
being quite sure, I should say the Dowa district might 
be about 40 miles by 30 possibly. 

2939. 1,200 square miles ?—Yes, possibly, but really 
I am speaking without knowing. 1 

2940. I have just read out the difficulties in the 
way of getting the natives to exterminate the game. 
Can you suggest any means of exterminating the game in 
the neighbourhood of these native villages P—I do not 
know how it would be possible. In exterminating the 
game, even if you could arm the whole population and 
encourage them to fire off their guns whenever they 
saw anything, there are too many, and I do not know 
how they could get at many of the things like bush- 
pigs and leopards, as there is too much refuge for them 
in inaccessible rocks, and places of that kind. 

(Mr. Read.) I see from the last Sleeping Sickness 
Diary that the local authorities are doing a-great deal. 
Thus: “impressing on the natives the necessity of 
avoiding being bitten by flies,” and ‘the necessity of 
“clearing for a distance of 300 yards. or more round 
villages situated in close proximity to-fly, of extend- 
‘ing these clearings in many instances so. as to 
embrace their food gardens also, and of making clear- 
ings on each side of the roads and main paths leading 
« from one village to another, thus uniting groups 
of villages, and enabling the natives to journey from 
*“ one to another with commensurate safety,” and so 
on. Those are precautions which it is suggested 
should be taken. This Diary is being sent to the 
Committee, but I thought’ I would call your attention 
to it. - 

2941. (Chairman.) I think I am right in saying 
that in answer to one of my colleagues, you. said that 
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the clearing: round villages would cost about 2/. an 
acre ?—I cannot say definitely. I do not know what 
it costs the planters when they clear. 

2942. I donot mind about the exact sum. When you 
said that, you meant clearing outside and beyond that 
which the villagers would naturally do for the ordinary 
purposes of: their: village?—It would: mean cutting 
down and felling. : 

2943. But I meant isim addition to the clearing 
that would ordinarily exist: at the present time round 
a village ?—No; it would be more or: Jess the:kind of 
clearing which anative carries out when he cuts. down 
bush to plant. his food. 

2944. That ina sense does not cost anything 2—It 
does not cost us anything. : 

2945. Supposing there was a’ systematic endeavour 
(I do not mean merely encouragement) by the Govern: 
ment to organise ‘clearing to a considerably larger 
extent than at present round every village, and within 
that area cultivation was carried on: and such stock as 
the natives have was kept, and there was not-a ereat 
deal of occasion for the natives to go outside, would not 
that be, according to our present knowledge, the most 
efficacious way of keeping the native and the stock 
from the fly, and-consequently from the risk of sleeping 
sickness ?—Yes, I think perhaps it would be, but-natives 
travel a great deal. 

2946. (Chairman.) I am not suggesting that you 
could prevent that, but in their ordinary daily life they 
would be kept from the fly, which with our present 
knowledge, until we can eliminate the fly is the 
objective. If in addition to what I suggested, it 
was the custom to clear for a considerable’ distance 
on each side of much travelled roads, that would 
add to the security, would it not ?—Yes, if the clearing 
was really sufficiently wide. 

2947, (Mr. Buaton.) You were asked just’ now 
if you would agree that the natives should be per- 
mitted to drive off the game or to destroy the game 
within a mile of their villages. Asa matter of policy 
would you be in favour of the distribution of modern 
arms of precision among natives ?—I certainly should 
not. 

2948. (Mr. Millar.) With regard to the experiment 
that was made in the Ngara sub-district of the Marimba 
district of opening up a free shooting area to natives, 
can you speak of your own knowledge of the conditions 
under, which it was carried out?—No, I cannot. I 
believe that Sir William Manning was there then, 

2949, With xvegard to whether the experiment was 
a successor not, everything would depend on the 
number of.,,guns. or- weapons which the natives 
possessed ?-—Possibly, but I cannot speak as to that; I 
was not there at that, time. 

2950. (Mr, Read.) Sir William Manning in his 
despatch of. the 13th July 1912 refers to the question 
of arming the natives with guns of precision and says : 
“If it were accompanied by the wholesale arming of 
* natives with weapons of precision, the amount of 
* game killed would, no doubt, be greater, but the 
‘* political possibilities of any such action are so grave 
“ that I hesitate to contemplate such a measure.” 
We must attach great weight to the opinion of the 
local authorities and we must observe the provisions of 
the General Act of the Brussels Conference ?—Sir 
William Manning puts it very diplomatically. I should 
have said that I could not agree to it under any 
conditions. 


The witness withdrew. 


Mr. F. C. Sztous called in and examined, 


9951. (Chairman.) I think I may take it that there 
is probably nobody alive who knows more about the 
habits of game than yourself, in Africa at any rate. 
—I daresay there is, my Lord. 

2952. 1 put that as a statement, not as a question. 
You have had in many parts of Africa great opportuni- 
ties of watching game and their habits. Naturally you 
have been in contact with tsetse-fly. Am I right in 


saying that the tsetse-fly which you have been most in 
contact with is morsitans and not palpalis ?—Yes, 
almost always morsitans.. I have met with longipennis 
in the northern parts of British East Africa but I have 
never seen palpalis. 

2953. In what parts of Africa have you seen 
morsitans and, game ?—Al]I over South Africa more than 
40 years ago, on the Limpopo and all the way from the 
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Limpopo up to the Zambesi and North-Western 
Rhodesia, in the Bahr-el-Ghazal province of the 
Sudan, and a little in British Hast Africa. 

2954. Is it your experience from observations of 
morsitans that in a game country they attach them- 
selves to the larger mammals, in preference to other 
animals or to man ?—My experience in South Africa 
was quite different from my experience in the Sudan 
and therefore if I only gave you my experience in one 
part of Africa it would not tally at all with my 
experience in another part. 

2955. Then will you tell us both please P—You have 
only to read the writings of Livingstone and Oswell and 
the early hunters and travellers to see that they first 
met with the tsetse-fly where the Notuwani river runs 
into the Limpopo, along the whole valley of the latter, 
and in the northern part of what is now the Transvaal, 
and also on the tributaries that run into the Limpopo 
from the north. When I first went into the interior of 
South Africa in 1872, the tsetse-fly was still where it was 
in Gordon Cumming’s time. That is at Silikaa’s kraal 
on the northern bank of the Limpopo. From there 
the whole valley of the Limpopo eastwards was full of 
fly. You could not travel with bullocks or horses in 
that part of the country and in many other parts of 
South Africa. In those days buffaloes were enormously 
plentiful, and in the whole valley of the Limpopo, 
wherever there was tsetse-fly there were always large 
herds of buffaloes as well. The natives became very 
generally armed in the early days of the discovery of 
diamonds. No native would come to work on the 
diamond fields unless he could take a gun and 
powder away with him, and although the Boers pro- 
tested very loudly against the natives being supplied 
with arms, their objections were overridden, and in 
order to induce the natives to come to work, they were 
always given arms; the buffaloes got killed off or 
driven away very quickly. They lived in large herds 
along the rivers; they cannot run very fast; the 
natives could keep up with them and fire at them over 
and over again, and the buffaloes were the first of the 
large animals that were gradually driven out of the 
Limpopo valley. In 1872 there was still a lot of fly 
there. In 1886 1 travelled along the northern bank 
of the Limpopo from the Notuwani to near its 
junction with the Tuli. There had been no buffaloes 
there then for several years, but all other game was 
still very plentiful. There were koodoos, water-bucks, 
zebras, wildebeeste, roan antelopes, and impalas along 
the river, but no tsetse-fly. In South Africa over 
large areas the tsetse-fly disappeared with the buffaloes, 
although many other species of big game long 
survived the disappearance of both buffaloes and 
tsetse-flies. The same thing happened over and over 
again. All along the Botletlie river in Livingstone’s 
day there was a great deal of fly and large numbers of 
buffaloes. In 1878 when the Boers made their great 
trek to Humpata in Portuguese West Africa they 
still found large numbers of buffaloes along the 
Botletlie and tsetse-fly. The traders who went to 
Lake Ngami before 1878 had to trek through two 
belts of tsetse-fly always by night. The Boers killed 
all the buffaloes along the Botletlie. Nobody has ever 
seen a buffalo on the river since 1878 and the fly from 
those two belts has disappeared. The same thing has 
happened on the Okovango river just north of the 
lake. If you read the accounts of old elephant 
hunters you will see they found tsetse-fly and buffaloes 
there in enormous numbers. When Moremi, the chief 
of the Batauana, was driven out by the Matebele and 
trekked to the Okovango river, he and his people 
killed or drove away the buffaloes and the fly dis- 
appeared and now the Batauana have large herds of 
cattle. It has been my experience in South Africa 
that the tsetse-fly is not able to exist without the 
blood of buffaloes. There was a “fly ” area south of 
the Victoria Falls near Pandamatenka and another area 
12 miles in extent to the south of Daka on the old wagon 
road that the traders made to the Zambesi many years 
ago. We always had to trek through those fly belts in 
the night. I went up in 1874 to the Zambesi and again 
in 1877. In the first year there were large herds of 
buffaloes; I saw them myself round about waters 


where the tsetse-fly was. Then the natives began 
to obtain firearms and in 1877 there were still 
numbers of tsetse-fly and also buffaloes, but the 
buffaloes did not live there all the year round. The 
fly was always there. It remained all the year round, 
but there was no permanent water. There were large 
vleis that filled in the rainy season and during the 
dry seuson dried up. During the rainy season there 
were always large herds of buffaloes in the district, 
but as the waters dried they went to the eastward. 
For several months in the year the tsetse-fly had no 
buffaloes and they lived during those months on the 
blood of other kinds of game, although it was scarce. 
They seemed always able to maintain themselves as 
long as the buffaloes came there during the rainy 
season, but as soon as the buffaloes through constant 
hunting no longer returned to the area the fly very 
soon began to dwindle, and in 1888 there was not a 
single fly left there although the other kinds of 
game were still there, eland, giraffe, roan antelope, 
and so on. 


2956. When you and your men were travelling in 
that part of the country, did any of your people 
suffer from anything like what we know now to be 
sleeping sickness ?—No, we never had it, living as we 
did months together, day and night, in parts of the 
country where tsetse-fly were enormously plentiful. 
It certainly had a certain effect on us. It made us 
very thin, and after three or four months we began to 
get weak; but we had no sickness, and I never knew 
one of my boys die. 


2957. Your experience was different in other parts 
of Africa ?—Yes, absolutely different. Three or four 
years ago I went to the Sudan and I went to the 
central portions of the Bahr-el-Ghazal province. 
Having had such a large experience with the tsetse- 
fly in South Africa I was very interested’ in the 
question and I made exhaustive inquiries both amongst 
the officers living at the different stations and amongst 
the natives. I found morsitans almost everywhere—I 
brought a lot home for Mr. Austen and he pronounced 
them to be Glossina morsitans. I found fly over 
quite a large area of the Bahr-el-Ghazal. There was in 
some districts very little big game. I will not say there 
was none, because there were a few herds of hartebeeste 
and a few giraffe, but there was very little big game 
and quite a number of tsetse-flies. 1 asked the natives 
if the buffaloes ever came out into those districts during 
the rainy reason, and they said, no, they never came 
there at all. So that those flies were able to maintain 
themselves perfectly well without the blood of buffaloes 
and without a constant supply of the blood of 
any kind of big game. They were living on the very 
small antelopes, bush-bucks, duikers and oribi. I 
wish to make a point of this: I went to a water, 
15 miles from Rumbek, a place called Beer-el-Gurid 
(the well of monkeys). I saw no fly there. I had 
20 donkeys with me. I saw lots of fly svon after 
T left the well the next morning. Three days later, 
the officer commanding at Rumbek came to my camp 
and told me he had hada terrible time at Beer-el- 
Gurtid with tsetse-flies; that the tsetse-flies were so 
thick that he was obliged to have water carried to 
his mules and donkeys at a long distance from the 
water. I said “That is very curious; I was -there 
only two or three days ago and saw no fly.” A little 
later I went back to Beer-el-Gurtid, and there was a 
great troop of baboons there. They run in herds of 
50, 60, or 100 together. There is a clump of great big 
trees there and there is water under these trees and 
the well is outside. A great number of baboons were 
amongst the trees—they had come down to drink and 
the fly was there with them very thick. I visited that 
place five or six times. Whenever the baboons were 
at the water there was the fly with them. If you saw 
by the tracks that the baboons had only just left there 
would still be a good many flies, but if the baboons 
had been away for some little time there was not a fly 
to be seen. Jam perfectly certain that the flies were 
living on the baboons more than on anything else. 
Baboons are enormously plentiful in all that part of the 
country. 
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2958. We have been told, and I would like to see 
whether you agree with it, that morsttans are never 
found except in bush areas, or that they require shade 
of a certain sort and that you never find them in open 
ground ?—No—absolutely—they cannot live in open 
grass or open reed country. 

2959. If they were feeding on game, they would 
not follow game more than a certain distance from 
the area in which they live, would they ?—In my experi- 
ence in South Africa the fly areas were always 
perfectly well defined. 

2960. In the country which you have just spoken of 
was there sleeping sickness, or what we now know to be 
sleeping sickness, to your knowledge ?—Do you mean 
to the south of the Zambesi ? 

2961. No.—There was no sleeping sickness in the 
Bahr-el-Ghazal. 

2962. It has been suggested that as it is possible 
that the game forms the principal reservoir of the 
trypanosome that carries the-sickness,an experimental 
area might be cleared of, game for a certain time if 
possible to see whether the fly disappear with it, or 
whether it would become non-infective. Do you think 
it would be possible in fact efficiently to clear of game 
an area say of five miles across each way ?—I think it 
would be very difficult after my experience in the 
Bahr-el-Ghazal. It was a simple matter in South 
Africa. The fly certainly was not able to live after 
the buffaloes had been exterminated, but in parts of 
Africa where that is not the case, and where the tsetse- 
fly is able to live perfectly well on the blood of other 
animals, and where, as I have myself seen in the Bahr- 
el-Ghazal, they live on baboons, I do not see why they 
could not maintain themselves on the blood of squirrels, 
hares, ichneumons, or any kind of mammal, however 
small. I do not see how you can exterminate all life 
in a territory 25 miles square, nor can I see the 
necessity. 

2963. Limiting it to.the antelopes and larger 
“mammals, if they were driven out would not their 
tendency be to constantly return ?— Yes, certainly. 
Tf you shot them the survivors would come back as 
soon as the persecution came to an end. : 

2964. (Mr. Buxton.) What you have just said 
is very important as bearing on the suggested 
experiment. One idea is that an area should be taken 
and the animals destroyed as far as possible, but 

I suppose that more would escape than would be 
destroyed ?—Yes. 

2965. In your opinion they would return, governed 
by the homing instinct, when the driving-out ceased ? 
—Certainly. 

2966. Unless you kept an army continually driving 
them out you would not keep the area free from the 
animals that you wanted to get rid of P—No, I do not 
think so. Might I ask you what use the country is 
going to be put to which it is proposed to clear of 
game ? 

2967. The suggestion was that an experiment 
should be tried to see if the effect would be that, in 

_ the first place, the fly would leave the area when the 
game disappeared, and, in the next place, to ascertain 
its infectivity. Iam glad to know your opinion. You 
have no experience, I suppose, of attempted enclosures 
and the nature of a fence which would keep game out, 
have you2—No. All the fences that I have seen have 
never succeeded in keeping game out. 

2968. You must have seen many native fences ?— 
Yes. The game jump over the native fences—the 
elands and the koodoos. 

2969. AmI right in saying that you have never seen 
a native fence that would keep the antelopes out ?—No, 
they cannot keep them out; they always make fences 
round their cornfields, and they leave a little opening 
here and there and dig pitfalls in those openings. The 
game very soon get to know the pitfalls, and they 
jump over the fences. I have known natives have to 
sit up all the time their corn was ripening, night after 
night, light big fires and beat tom-toms all night long 
in order to keep the game out. 

2970. (Dr. Balfour.) What you say about baboons 
is very interesting. The usual idea is that a monkey 


is much too sharp for the tsetse-fly, and would catch 
it when it lighted upon him to bite him. Did you 
actually see morsitans feeding on baboons ?—No, I did 
not actually see it. All I can say is that it came tc 
the well at Beer-el-Gurid with the baboons. If a fly 
settles on the back of your neck you do not feel it 
The first thing you know is that you get what the 
Boers cali “stuck,” and, quick as a baboon may be, I do 
not see how he can catch a fly on his back. That is 
the usual place they go for human beings. 

2971, The general idea has been that the monkey 
is too quick for the tsetse-fly, so it is interesting to 
have your views.—I daresay that if a baboon saw a fly 
anywhere where he could get his hand he would catch 
it, but not if it settled on his neck or on his back. 

2972. The old Boers had many ways of exterminating 
game and hunting it. Had they any method of laming 
or crippling it apart from pits with stakes set in 
them ?—No, I have never heard of it. 

2973. I thought that there might be some way of 
getting over the fence ditticulty. Supposing you had 
an experimental area, could you surround it with 
what are called calthrops, a sort of metal porcupine 
that would lame the game or check a charge? Would 
such a method be of any value >—The Boers never lived 
in tsetse-fly country. They only went into the tsetse- 
fly areas when they were hunting elephants. 

2974. Would it be a practical measure to surround 
a limited experimental area with a large supply of 
calthrops on the ground and to honeycomb the ground 
with small pits, not game pits but small pits to take 
the place of a fence, or to supplement a fence if 
necessary ?—I think it much better to clear the area 
of bush. 

2975. But the game from the uncleared area 
around would invade the experimental area. My 
idea is to check the game from coming back into 
the experimental area after you have cleared it. 
Could you do it by such means as I have suggested ? 
—I do not think so. You might catch some of 
the herd if a large herd came, but the others would 
just go on. 

2976. You could not lame or cripple them on a 
large scale to enable you to get at them or to turn 
them ?—I do not think it possible. 

2977. A few solitary animals would be turned by 
such an obstruction as that ?—Of course, if they got 
into any of the traps. 

2978. I do not mean traps, but the use of calthrops 
and small pits, making the ground treacherous and 
dificult?—I do not think that that would stop 
game. 

2979. (Mr. Millar.) You said that in your experi- 
ence the fly areas were well defined and did not vary 
to any very great extent ?—That is so. 

2980. Did you form an opinion as to what the 
characteristics of such areas were in order to enable the 
fly to exist >—Altitude is the first thing that counts 
in Africa. To the south of the Zambesi the fly is 
always in the low lying country; it is all along the 
south-east coast, and then up the valleys of the big 
rivers, up the Limpopo and up the Zambesi and up 
all their tributaries to a certain altitude. 

2981. Up: to what altitude approximately >—The 
highest is 3,500 feet. That is in the northern part 
of Southern Rhodesia. To show you how the fly are 
deterred by something, in that particular area in 1878 
we made a wagon road from Matabeleland to near 
where Salisbury is now. We wanted to be as near 
the fly country as possible and to hunt elephants in 
the fly country. We ran our road not more than 
ten miles outside the fly belt all along. Sometimes 
large herds of buffalo would come up out of the fly 
area and the fly would come with the buffaloes for 
three or four miles, and then all the flies would 
leave the buffaloes and go back and the buffaloes 
would go on further up, always rising towards the 
watershed. When they came to our drift on the 
Umfuli River they were absolutely clear of flies. I 
have hunted buffaloes there myself with my horses 
and carried the meat back in wagons drawn by oxen 
and there has been absolutely no fly. 
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2982. The buffalo got above the fly P—The buffalo 
got above the fly. The fly could not get up beyond a 
certain altitude. 

2983. Would you mind telling us whether the 
three or four miles where the flies followed beyond the 
fly area was clear country or bush >—Exactly the same 
kind of country—bush. 

2984. The altitude stopped the fly, you think ?—It 
must have done. St. Lucia Bay is the most southerly 
limit of the tsetse-fly in South Africa. It is 28 degrees 
of south latitude. The buffaloes and all the game, 
and the character of the country, were the same north 
and south of the 28th parallel. As you get further 
south the nights get colder I suppose in winter and 
the fly has never come further south than St. Lucia 
Bay. 

985. Take for example vegetation. Has that any- 
thing to do with fly area in your opinion P—There 
is a certain kind of bush in South Africa where, if you 
get it at a low altitude and there is game, you may 
confidently expect to find tsetse-fly, but you also find 
it in other kinds of forest as well. 

2986. There is nothing in the vegetation to indicate 
fly area ?—In contiguous areas within and outside fly 
belts the vegetation was often identical. 

2987. Are there any characteristics which in your 
experience indicate fly area?—No. Throughout the 
interior of South Africa all low areas along the big 
rivers were more or less covered with bush and forest 
and they were all more or less infected with tsetse-fly. 

2988. Were there any areas where after the buffalo 
had disappeared the fly persisted with the other big 
game which remained P—Not in my experience in 
South Africa. As long as the buffalo were constantly 
present or returned every year during the rainy season 
the fly persisted, but when they ceased to come into 
these areas the fly disappeared. 

2989. I am thinking of the district you were 
speaking of just now, that is, Rhodesia and up to the 
Zambesi.—There were many districts in which there 
were buffaloes and no tsetse-flies. The buffaloes were 
not in any sense bound up with the tsetse-fly. When 
they were above a certain limit they were absolutely 
free of fly. 

2990. Did you form any opinion as to the life 
history or habits of the fly from your experience in 
other districts ?—I noticed that you could go through 
a district in June or July when the nights are very 
cold and not see a single fly, and an inexperienced 
man might pronounce such a district to be absolutely 
free from fly, but if you went through the same 
country in October or November when the sun was 
intensely hot, you might find any number of flies. As 
the weather got warmer they got more and more 
plentiful. 

2991. Have you formed any opinion as to the most 
suitable breeding places for them?—No. In those 
days I believed what the bushmen said, that they laid 
their eggs in buffalo dung, but we know now that they 
do not lay eggs. 

2992. Are you in a position to tell me what in your 
opinion has been the effect of the modern game laws 
throughout the districts you have been familiar with ? 
Can you tell me whether the effect of the restrictions 
imposed under the present game laws has been to 
lead to an increase of game?—You see I have not 
been in South Africa lately. I have not been there 
‘aow for 16 years. 

2993. You cannot speak to anything within a more 
recent period than 16 years in South Africa ?—No. 

2994. Before that there were practically no game 
laws in existence P—No, there were no game laws. 

2995. You cannot speak I suppose of the actual 
cases of sleeping sickness which have occurred, except 
what you heard of in the early days ?—If natives or 
even a white man died in those days we always put 
it down to fever or something of the kind. We had 
no medicine and no means of ascertaining what the 
illness actually was. 

2996. You did not diagnose it as sleeping sick- 
ness ?—No. f 

2997. (Mr. Rothschild.) You have mentioned 
several times that the fly disappeared when the 





buffalo disappeared. Have you any experience of 
the fly disappearing through the game disappearing 
during rinderpest ? I ask the question because we have 
been told in evidence that in one area where the 
rinderpest cleared out the game a few buffaloes 
remained but that the tsetse-fly all went. Have you 
any experience of fly going although the buffalo 
remained when the scrub was cleared ?—I left South 
Africa the year of the rinderpest. The rinderpest 
came through the country in 1896, during the rebellion 
in Matabeleland, and I left immediately after the 


rebellion. You say that the tsetse-fly went away, but 


it did not goaway. In my opinion the tsetse-fly abso- 
lutely died from taking the blood of diseased animals. 
If you take the Sabi game reserve in the north-east 
Transvaal in 1896 there were fly areas in which there 
were buffaloes. That was the only place left in the 
Transvaal where there were buffaloes and where there 
was tsetse-fly. During the hot weather of 1896 and the 
beginning of 1897, the rinderpest swept through that 
country. The next season when hunters went down 
there they thought the buffaloes were all gone. The 
fly certainly had all gone and they found no fly what- 
ever and there has never been a fly seen there since. 
A few buffaloes survived the rinderpest as they have 
done everywhere else, and they subsequently increased 
ina country that was absolutely free of fly. The fly 
could not come in from outside, because this fly area 
was absolutely isolated. On the one side it had the 
high veld of the Transvaal and on the other side 
Portuguese Hast Africa. The whole country was free 
of fly and therefore it was impossible for fly to come 
in again from outside. I think the evidence shows 
conclusively that the fly died from drinking the 
diseased blood, and that is the reason why there are 
buffaloes now without fly. 

2998. The second part of my question is whether 
you know of any area where the bush has been cleared 
where the fly has gone but the buffalo has remained ? 
—There is no doubt whatever that if the bush was 
cleared the fly would go. The fly cannot live outside 
the bush. When the Boers followed Umziligazi from 
the Transvaal in 1840 and crossed the Limpopo they 
chopped their army road. It was a quarter of a mile 
broad and they trekked with oxen and horses through 
that cleared space and did nob lose their cattle by fly. 
I only heard about it from the Boers and that was a 
long’ time ago, so I cannot say exactly the width. If 
you wish to open a transport road through a fly belt 
to make it safe for transport animals, it appears to me 
that the easiest and safest way is to chop a road 
through the bush for the width of a mile and clear it 
of all bush. I think you could then pass through the 
area without danger to the oxen. 

2999. But do you think a mile would be sufficient 
to ensure permanently that no fly would ever wander 
in there ?—On the Loanja, a tributary of the upper 
Zambesi, the French missionary, M. Colliard, made a 
wagon road under native gnidance in 1886. He 
journeyed during three nights along the river through 
country full of tsetse-fly, where buffaloes were also 
very plentiful at that time, and they remained ~ 
plentiful there until 1896, when the rinderpest swept 
through the country. Both buffaloes and tsetse-flies 
then completely disappeared, and I believe have never 
since reappeared. Speaking of his journey up the 
Loanja, M. Colliard has written, “ How capricious this 
‘murderous fly is! Can it be believed that swarms 
of it abound in the forests which skirt the Loanja, 
while on the grass islands about 500 yards off there is 
“ no traceof them? These islands are sure and well- 
known refuges, where the Barotsi in travelling 
always pen their cattle.’ That this is true I can 
testify, as I travelled up the Loanja with horses in 
1888, moving through the fly-infested bush by night 
and keeping the horses on the islands in the daytime, 
only a few hundred yards away from the bush where 
the fly swarmed. 

3000. (Sir Mackenzie Chalmers.) Do you think a 
quarter of a mile sufficient for protection ?—All I 
can say is that those little grass islands were not 
more than a quarter of a mile from where the fly 
were in hundreds. It was the experience of the 
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natives that if they travelled through the fly area 
during the night and kept their cattle on the islands 
during the day-time the fly never touched them. 

3001. At what time does this fly cease to bite, as 
soon as the sun goes down ?—It all depends. On cold 
nights the morsitans become numbed practically as soon 
as the sun goes down; when the nights get warmer, 
any time after the middle of August it will bite. If 
you walk through bush where tsetse-fly is it will come 
on you and bite you in the middle of the night at any 
time. It is a matter of warmth. 

3002. The buffalo, I suppose, do not suffer from 
the fly. They are tolerant ?—They do not. No wild 
animals suffer. 

3003. Generally as regards South Africa, do I 
understand that you have only seen morsitans where 
there are buffaloes or the possibility of buffaloes >— 
Yes. Inever met with morsitans anywhere in South 
Africa where buffaloes were not permanently living or 
where they did not frequent that part of the country 
during several months of; the year. This does not 
apply to other parts of Africa. I hope you will under- 
stand that what I say about buffaloes has no application 
to Nyasaland nor I believe to any other part of Africa. 

3004. Only to Southern Rhodesia? — Yes, to 
Southern Rhodesia and all that country south of the 
Zambesi. 

3005. (Dr. Chapple.) I think you told us that in 
your opinion the tsetse-fly died off during the epidemic 
of rinderpest because it fed upon the poison of the 
infected animals ?—Of course that is only supposition 
but I cannot see why etse it died out. Take the Sabi 
game reserve area. The greater part of the animals 
was not affected by the rinderpest. The rinderpest 
did not affect all animals in Africa. It affected for 
instance the buffaloes, elands, koodoos and bush-bucks, 
but it did not affect water-buck, sable antelope, roan 
antelope, wildebeest, impala and many other kinds. The 
tsetse-flies all disappeared in a fewmonths. After the 
buffaloes and koodoos had died, there was any amount 
of other game to feed upon. They did not die out 
because of want of blood. 

3006. Sir David Bruce said that he had fed a lot 
of flies on rinderpest animals and they seemed to enjoy 
it.—I do not know how he would account for the 
disappearance of the fly from the game reserves I have 
spoken of. It is only my supposition. I do not know 
how he would account for the complete disappearance 
of tsetse-fly in the area. They did not die for want of 
blood. 

3007. That isa matter of great interest—Thou- 
sands of animals in the area did not die. 

3008. If the rinderpest-affected animal did not 
poison the tsetse-fly, is it not possible that the tsetse- 
fly had some preference for the blood of the buffalo 
and when the buffalo left, went elsewhere in search of 
its favourite food or else died off?—But they would 
not disappear immediately under those circumstances. 
In countries where buffalo were exterminated the fly 
did not disappear immediately. It lingered for some 
years but gradually diminished in numbers and after a 
few years entirely disappeared. 

3009. If there is any big game the fly has a pre- 
ference for, we might select that game and attempt its 
extermination ?—That would answer all right in Africa 
south of the Zambesi but it would not answer in the 
Bahr-el-Ghazal district. 

3010. Or in Nyasaland ?—Or in Nyasaland. They 
thrive perfectly well in countries where there is no 
buffalo. 

3011. There is no game in Nyasaland that you 
know for which the tsetse-fly has a preference P— 
T have never been in Nyasaland, but I believe that the 
tsetse-fly all over Africa has a preference for buffaloes, 
and it becomes more plentiful where there are large 
herds of buffalo than anywhere else. In the Bahr- 
el-Ghazal between: Meshra-el-Rek and Wau the tsetse- 
fly is only found along the road (which takes seven 
days to walk) in one spot, and that is in the Khor-el- 
Dammis—the valley of the buffaloes. There are 
numbers of buffalo there. But in other parts of the 
country I found from personal experience that the 
fly exists where there are no buffalo. 





3012. Do you think that systematic observation 
carried out in Nyasaland, for instance, might determine 
what animals formed the favourite diet of the fly ?—- 
You found out about the buffalo, for instance.—They 
take blood from all other animals as well; I feel pretty 
sure of that. I have seen impala, for instance, feeding 
along the river. You could see them move every now 
and then as you would expect them to move if flies 
were on them. There were thousands of fly there. 

3013. There is no hope for us along that line then ? 
—No, I think not. Ithink the fly takes blood from 
any mammal that it comes across. 

3014. With regard to arming natives to exterminate 
animals from the immediate vicinity of villages, is it 
not your experience that natives get on much better 
with the bow and arrow and pitting and trapping ?— 
No. They never killed off the game in South Africa 
until they had got guns. They really do it much 
quicker with guns. 

3015. Have you seen them employing their own 
native methods ?—Yes, I have. 

3016. Would the bow and arrow be of any practical 
use >—Yes. Some use poisoned arrows, and they are 
far more deadly. I have seen them shoot at a herd of 
game by pulling the bow with their toes when sitting 
down. They did not shoot at the animals really, but in 
the air like that (deseribing), and the arrow dropped on 
to some animal’s back, or that was what they hoped 
for. Whenever I saw them shoot, the arrow did not 
drop on to any animal’s back, but evidently that was 
the idea. They do not kill any great quantity of game 
with their own weapons. 

3017. Not with traps ?—They kill more with traps. 

3018. Is that an effective way ?—lIt is far more 
effective than their shooting, except with the poisoned 
arrows. The tribes that use poisoned arrows kill a lot 
of game. 

3019. Poisoned arrows are the most effective, 
trapping is next, and shooting with the unpoisoned 
arrow third?—Unpoisoned arrows are not very 
effective. 

3020. Would it be possible to diminish greatly, if 
not exterminate, the mumber of game round villages 
by permitting the natives, short of arming them, to 
use their own methods of extermination ?—I expect 
they always do so. They are not allowed to have 
arms, but I do not think there is any law against 
their trapping game or even killing it with bows and 
arrows. 

3021. I think that the game laws are sufficient to 
interfere with that in Nyasaland ?—I do not know, 
I think it would be very difficult to prevent. 

3022. If game around a village are incriminated, 
and it is known that the game harbour the trypano- 
some of the disease and through the medium of the 
tsetse-fly spreads the disease to domestic animals, 
would it not be possible to carry out an organised 
system of exterminating all game within a certain 
radius of the village by using the natives, by trapping 
and by relaxing the game laws, keeping the game at 
a respectful distance from those villages, thus pro- 
tecting the domestic animals P—But even when there 
were no game restrictions the natives could not 
accomplish that in bush country. They will drive off 
the larger game, but in the Bahr-el-Ghazal for instance 
the natives do their best to trap and kill the smaller 
antelopes in any way they can, but they cannot do 
much. They are close to the villages all round and 
the natives cannot keep them down. 

3023. If that relaxation were supplemented by 
organised Government hunting, that is hunting under 
Government regulation, for the purpose of driving 
them back, do you think a sufficient area round the 
villages could be cleared of game to protect domestic 
animals ?—Usually where the natives live the area 
round the village is cleared of all forest and bush. 
They clear the land themselves for planting corn and 
sweet potatoes and they keep the tsetse-fly away. 
Where you have very poor natives who live in 
a few huts without much clearing, there the tsetse-fly 
will come into the village, but where the natives clear 
considerable areas of ground, as most of them do, the 
tsetse-fly keeps beyond the farm. 
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3024. Gould there be an economical clearing of 
areas all around these villages by the Government in 
such a way that the land would be so valuable after- 
wards that the Government could recoup itself its cost 
by the sale or leasing of the land on the advance of 
settlement ? Could the land be sold or leased in the 
future for settlement ?—I doubt it very much. If you 
wanted such land for grazing cattle you would need 
in any part of Africa which is subject to long drought 
at least five acres for every beast and you would have 
to clear a very large area to be able to run any large 
herd of cattle there. 

3025. If the clearances are necessary, would it not 
be a profitable thing for the Government to clear in 
anticipation of later needs ?’—But who do you think 
would settle there ? 

3026. Hither Europeans or natives, | presume.— 
Speaking generally, the fly country south of the 
Zambesi is absolutely useless for settlement. Itis low 
and very hot country, very unhealthy for Europeans, 
and I do not think that any country that ever has been 
infested with tsetse-fly up to this day has been settled 
by Europeans. Take the Limpopo Valley, there has 
been no fly in the Limpopo Valley for 30 years, at any 
rate, but there has been no settlement of Huropeans in 
the Limpopo Valley. It is low lying disagreeable 
country to live in, and it is unhealthy. The Europeans 
will first want to settle in the high and healthy parts 
of Africa. : 

3027. What remedy would you suggest for the 
difficulty we now find ourselves in?—I would suggest 
chopping and clearing. If there is a mine in the fly 
country that you want to work, and to which you have 
to carry machinery by ox transport, ' would advise 
chopping a very broad road through the fly area, 
clearing it of all bush to where the mine exists. If 
a transport road has been closed owing to the tsetse- 
fly, the fly belt is probably only a few miles broad, and 
T think that by clearing a space a mile broad through 
the fly belt you could use it for ox transport perfectly 
well. 

3028. That is half a mile.on either side of the 
track ?—Yes. 

3029. Do you think that that would be safe Pin 
the only instance that I know of along the Loanja 
River with the little islands the fly never came from 
the neighbouring bush much less than half a mile away. 
The fly never came to the islands. 

3030. Would you not interfere with the game along 
the roads 2?—I do not see how youare going to kill off all 
species of mammals in these tsetse-fly areas in Africa. 

3031. Does not game get shy along the roads where 
it is hunted ?—No, not the small game. 

3032. Does the large game get shy P—Yes, but still 
if rain falls and grass grows over a certain area the 
game does not mind whether there is a road there or 
not, It will work down to where the grass is. 

3033. If the game comes out of the grass the fly 
will not follow it for any distance ?—The greater part 
of the fly country that I have been in in Africa is not 
dense bush; it is open forest with patches perhaps of 
thickish bush in it; but there is grass all through it. 

3034. Now what would you do in the villages P—I 
would leave the natives to worry it out. They are in 
the same position as they have been for hundreds of 
years. 

3035. Then you would not do anything ?—No. 
Apparently the mortality amongst them is very small. 

3036. I was thinking of domestic stock.—You can- 
not possibly take domestic stock into an area where 
there is tsetse-fly. You cannot take cattle. They 
would all be dead in two or three months. 

3037. Then what would you advise this Committee 
to suggest in order to make it possible for settlement 
to proceed and for people to have their domestic 
animals there?—Well, I should like to know what 
evidence there is that anybody wants to settle in the 
tsetse-fly country. 


3038. If they did want to settle there what would 
you say ?P—But surely, why should they want to settle 
there ? 

3039. We are here in order to advise the Colonial 
Office as to what steps should be taken in order to 
protect domestic animals and men from trypanosomiasis 
in these territories. What help can you give us? 
What would you suggest as to the advice we should 
give the Colonial Office? Would you say to the 
Colonial Office, “ These places are not worth settling ; 
“ do not bother your heads about it”? Is that your 
advice P—Yes with regard to Huropean settlement. 
If you wish to connect one suitable area for settlement 
with another by means of a transport road, the best 
way is to clear a wide area of all bush. In Southern 
Rhodesia, in the Gatooma district, which used to be 
infested with fly, and I believe still has fly, they have 
opened up a lot of mines. It is very necessary that 
they should be able to keep the wagon roads free of fly 
but it is not a country that one could care to settle in 
unless he were particularly fond of fever. 

3040. We have had evidence about places once 
inhabited by domestic animals and people, whence 
the people have now disappeared and the animals have 
been exterminated. Sir David Bruce told us that.— 
As to that I think there may very well be some mis- 
conception. In 1896 when the rinderpest swept 
through the country it cleared large areas which 
hitherto had been infested with tsetse-fly. The tsetse- 
fly al] died, and the natives finding that the fly had 
gone, moved with their cattle into countries which had 
been previously infested with= tsetse-fly. Then the 
tsetse-fly which had survived in certain areas began to 
spread and, as the game increased, gradually re- 
occupied all its old haunts. Naturally it came to the 
parts of the country where the natives had brought 
their cattle and it drove the cattle out. I take it that 
that is the explanation. Such a thing certainly never 
happened in South Africa. 

3041. Not in South Africa ?—I have no experience 
of fly extending its range into countries where it had 
never been before. 

3042. You have no practical suggestion to make as 
to how the fly and disease can be exterminated in 
South Africa ?—No. My opinion is that in South 
Africa the fly came to an end, because the buffaloes 
came to an end, but that. state of things does not exist 
in other parts of Africa. 

3043. You have never been in Nyasaland ?—No, 
only just to the Loangwa River where it runs into the 
Zambesi. I know that it is a terribly hot unheaithy 
part of the country, and I cannot imagine Europeans 
wanting to settle there. 

3044, When you were travelling through these 
extensive districts did you take any personal precautions 
against being bitten by flies P—None whatever. 

3045. (Chairman.) You have not been in Nyasa- 
land, but do you know whether the population in 
Nyasaland or Rhodesia are a stock-raising population ? 
Are they agricultural or pastoral? I will put it in 
that way. If you do not know, it does not matter.— 
All African natives keep cattle if they can. There are 
many agricultural people who to-day have no cattle 
because their cattle has ali been taken from them by 
the warlike tribes. I do not think that any natives 
would live ina tsetse country at all if they had not 
been driven in by more powerful tribes. The warlike 
tribes attack the weak agricultural tribes, take all 
their cattle and drive them here and there into the fly 
country. 

3046. The objection to the fly country not being 
the fly, but the fact that the country in which 
tsetse-fly lives is not a pleasant country in which 
to live. Is that what you mean ?—Yes, certainly. 
Speaking generally, in all my experience in South Africa, 
not only white men, but natives will not live in the fly 
country if they can possibly help it. All who live in 
the fly country have been driven in to get out of the 
way of these warlike tribes. 

(Chairman.) Thank you very much, 





A The witness withdrew. 


a ea a Cl NRA A SRS Se nA SN SE RL 


MINUTES OF EVIDENCE. 


113 





ELEVENTH DAY. 





Tuesday, 25th November 1913. 





At the Privy Council Office, Whitehall, S.W. 





PRESENT: 
THE Rieut Hon. Tote EARL-OF DESART, P.C., K.O.B. (Chairman). 


Dr. A. G. BAGSHAWE. 

Dr. ANDREW BatFrour, C.M.G. 

Mr. BE. Nortu Buxton. 
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The Hon. L. Wautrer RotruscHinD, F.RB.S. 
Sir STEWART STOCKMAN. 

Mr. A. C. C. Parkinson (Secretary). 


Sir Harry Jounston, G.C.M.G., K.CB., called and examined. 


3047. (Chatrman.) You have a long and varied 
sxxperience of tropical Africa ?—Yes, I think I may say 
shat I have. 

3048. You were a good deal in Africa, I suppose, 
before sleeping sickness was identified at all ?— 
Yes, but not before it was heard of. I first heard it 
spoken of in 1882, but I went out then rather prepared 
so hear of it because I had been reading the works of 
Wynwood Reade of 1860 and the book of Monteiro 
—published early in the’seventies dealing with Angola— 
und both of those authors had mentioned sleeping 
sickness almost under that name. 

3049. When you first saw it recognised as sleeping 
sickness what country was that in?—In Loango, just 
to the north of the mouth of the Congo. 

3050. Was that palpalis or morsitans country ?—Pro- 
bably palpalis as we now know it. I heard of it again 
in Angola in 1882. I did not connect the sleeping sick- 
ness with any fly. I heard of it as sleeping sickness. 

3051. At that time did it assume any serious 
proportions in comparison with other illnesses P—No ; 
the cases were few, but as it occurred several times 
amongst half-castes, it attracted even then a good deal 
of attention. If any of the Committee would look up 
the works of Wynwood Reade they would find that he 
wrote rather a charming story about sleeping sickness 
and the death of a half-caste woman more or less based 
on things which actually came under his observation 
about 1862. 

3052. That was a country, was it not, where there 
was both game and fly ?—There was not very much 
game eyen in these days in Northern Angola, where I 
heard accounts of sleeping sickness in 1882. In 
Loango there was very little game, as we term it, 
at all. There were plenty of big apes and small 
wood antelopes, but there was very little big game. 
There was the red buffalo, it is true. Dr. Héli 
Chatelain, by-the-bye (a Swiss missionary), mentions 
in 1894 in his “ Folklore of Angola” that the ‘sleep 
sickness”’ carries off numerous natives annually. 

3053. Since that time, have you met in your 
career with much sleeping sickness?—I have not 
come personally much into contact with it. It was 
only just beginning in the central part of the Uganda 
Protectorate as I was leaving. When I was in the 
Congo Free State in 19°0 the Belgian officers talked 
to me of the spread of sleeping sickness. When I 
visited the Congo myself long before, when Stanley 
was there, I heard it mentioned occasionally as a 
disease, but except that I was interested in the subject 
on account of having read Wynwood Reade, I did not 
notice it very much. I first realised what an awful 
thing it might be when I heard of it from the Belgians 
in 1900. As youare no doubt aware, almost coinci- 
ding with my leaving the country of Busoga the first 
cases of sleeping sickness began—in 1901. 

3054. Was it then attributed to fly P—No, 


O 19130 


3055. At the time you became aware of sleeping 
sickness among men was there much disease called 
now nagana amongst domestic stock?—In Uganda 
there was practically nothing of the kind, not even in 
the frontier regions of the Congo State where they 
possess large Ankole cattle with long horns. I heard 
of no serious sickness at all. When I brought down 
the Ankole cattle with long horns to the coast regions 
on the Victoria Nyanza they all began to sicken and 
die, and we remarked amongst ourselves how like it 
was to the tsetse disease, and concurrently Sir Frederick 
Jackson showed me specimens of tsetse which he had 
just captured, and which naturally in those days we 
took to be morsttans. 

3056. When was that ?—In 1900. 

3057. Was that prior to the outbreak of the 
epidemic amongst men ?—Yes, quite a year before, and 
that was a little farther to the west. 

3058. All that time, if there was sleeping sickness, 
it had not assumed epidemic form in Uganda P—No. 
Just one or two isolated cases occurred 12 months 
afterwards, and the bad epidemic began in 1902. 

3059. After that you went away and were not there 
at the time of the outbreak ?—I was visiting Busoga 
near the close of my stay in the Protectorate in the 
spring of 1901 and visiting the island of Buvuma. 
When the first cases of this mysterious malady were 
noticed by the natives, I took a photograph which I 
thought very typical of natives in the banana groves 
of Buvuma, and I noticed how very sluggish the people 
in the foreground were. As most of the people were 
rather wild at that time, I asked why they had been so 
obliging as to pose without taking notice of me. I 
was told that they were suffering from a disease which 
brought on great sleepiness. 

3060. Speaking generally, when you heard of the 
outbreak later on in Uganda, to what source, if any, 
did you attribute it? I mean the outbreak among men. 
You have said that it was there among cattle before. 


-—I suppose that I was influenced by the mosquito theory 


which was well established by them, and possibly 
thought that it was due to infection from a germ- 
carrying insect. There were several theories at the 
time, and I may have dallied with this, that and the 
other, but my own leaning, I think even then, was 
towards infection by means of some arthropod. 


3061. If the germ-carrying insect had been there 
all the time, how did you account for the sudden out- 
break in epidemic form in Uganda?—I accounted for 
it at that time, I suppose, by realising that the disease 
existed in the border regions of the Cougo State, and 
that the traffic we had newly opened up between 
that region and the Uganda Protectorate by means 
of roads had brought in human beings infected with 
sleeping-sickness and that some agency had been 
interposed. 
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3062. That is what I was coming to. —If I may 
interrupt to answer your previous question, I now 
recollect our first theory was that the infection was 
carried through the saliva by some of the men who were 
recruited as soldiers, putting their fingers into the same 
pot of rice or other food with the natives of Busoga. 
We thought that by putting their fingers to the mouth 
and then into the pot, the infection was conveyed in that 
way. We connected it with the people of the Congo 
State at once. 

3063. To put it shortly, you thought that the 
epidemic, however it might be distributed afterwards, 
was originally brought in by man and not by game or 
cattle ?—Yes, that is what we thought. 

3064. From what you have read and learnt from 
personal experience, do you connect the disease closely 
or not at all with the presence of wild game, which we 
are told are a possible or perhaps pr obable reservoirs 
of the trypanosome that carries the disease P—I do not 
think myself that I see much connection .between the 
abundance of certain species of big mammals and. the 
spread of the disease, but I would not like to be 
dogmatic. I sometimes, in thinking the matter over 
in my own mind, ask myself why, for example, in 
Somaliland, where until quite recently big game 
swarmed, and again in many parts of the Sudan, 
where they have swarmed and swarm still, there is no 
sleeping sickness that. we know of. 1. remember 
vividly in connection with malarial infection, that Sir 
Alfred Sharpe and myself laid great stress on this 
point. We both knew by experience the very dis- 
agreeable country between the west bank of the Lower 
Shire and the Portuguese region of the Zambesi. 
If you went overland from Blantyre in the Shire 
highlands to Tete on the Zambesi you would cross a 
strip of country particularly disagreeable to the 
traveller. There was scarcely any population, and no 
big game; there was nothing to shoot by the way, so 
that your porters ran the risk of being very hungry if 
they did not carry loads of provisions. The region 
was infested with tsetse-fly to such an extent that 
when we tried to establish native settlements there in 
connection with the Cape to Cairo telegraph line, 
even the very dogs seemed to be poisoned by tsetse, 
and goats could not subsist there. The tsetse forced 
their attention upon you because they were in such 
quantities that they perpetually attacked you and tried 
to bite you. 

3065. Was it morsitans or palpalis >—Probably 
morsitans, but the region was remarkable for being 
swept entirely free of big game. 

3066. Is the tsetse-fly entirely dependent on blood 
for its sustenance, speaking of blood generally ?—I 
would not place much reliance on my investigations 
in that direction, but. I should think, speaking in a 
general way, that it was mainly a blood-sucker if not 
almost entirely a blood-sucker. 

3067. Does the fly show a preference for warm 
mammalian blood to either reptilian or avian- blood ?— 
I have hardly an opinion to offer. Ido not think I 
could say. It certainly buzzes a good deal about the 
places where the crocodiles. are basking in'the sun, I 
have noticed that. 

3068. The morsitans? —The morsttans. On. the 
banks of the Shire where the crocodiles swarmed we 
have found the tsetse in great abundance. 

3069. 
palpalis ?—I_ could not, say. 
tsetse. 

3070, Leaving that for a moment, it has been 
suggested to us that it might be useful, in order to 
obtain further knowledge, to make an experiment by 
enclosing. an area and driving the game out, if 
possible, or destroying it. I will not, go: into detail 
about that at present, but is it in your opinion’ a 
practical thing to get game out of an area and. keep it 
out of that area permanently P—I should think it was 
quite practicable within an area of not very large size 
to get rid of it and keep it out. 

3071. Would it not be the tendency of game driven 
out or other game to try to come into an area suitable to 
it? Where there was the less game there would be the 
more food and the tendency would be to return, would 


I only know it was a 


You think that that was morsitans and not: 


it not ?—I have not noticed that tendency in the many 
parts of south and central Africa with which I am 
personally familiar. Take the region of the Shire, 
between Tete and Blantyre; it was so far back, accord- 
ing to the native stories, that the game disappeared 
from the region, that nobody could approximately fix 
the date; and because this district was clear of human 
beings there was no obstacle to the game returning and 
there was nothing to frighten it away, yet it never 
returned. It must have heen there because we found 
skulls of buffaloes and other beasts so often. 

3072. One question about the fly. Have you 
noticed that where ground is cleared of bush and 
shade the fly disappears?—Yes. In my experience 
that has been the one sure way of getting rid of 
tsetse-fly. I do not say that no fly has ever come hack, 
but it has been the most practical way of getting rid 
of tsetse-fly to clear the low-growing bush. 

3073. Do you consider that the cost of clearing 
would be very large ?—It might be in some instances, 
but if I may speak openly and rather Jump a question 
I should say that in no direction could money be 
applied with more practical benefit. In my opmion it 
would be a far greater step towards the extirpation of 
the tsetse-fly to clear regions of undergrowth and 
anything but short grass, and introduce, say, the dhtzb 
grass of Ceylon to take its place. It would be far 
better to do that than to spend money on destroying 
the wild game, which of itself has the tendency to go 
away from the proximity of human interference with 
nature. 

3074. The labour would be cheap, would it not § ba 
I think so. 

3075. I think I am right in saying that the natives 
themselves clear an area around every village ?—Yes. . 

3076. Wouldit be very costly to double or treble the 
area of cleared ground round every village P—I should 
not think so, If you interested the native chiefs and 
told them the reason, a lot. of the labour would 
probably be voluntary, because they begin to so aah 
the importance of the question. 

3077. In parts of the country suitable for growing 
crops or suitable for raising cattle, could you ,not 
increase the area of the cultivable ground without 
danger, and possibly be able to keep a small amount 
of stock with great benefit within the area? . Is that 
possible P—L think so, from my own experience. 
When I first arrived in Nyasaland I noticed at Chiromo, 
for example, at the mouth of the Ruo river, that it was 
almost impossible to land a horse or an ox. As long as 
you carried the beasts on boats in the river, the tsetse 


‘seldom if ever attacked them on board; they had a 


great aversion to exposure in the air over the water ; 
but. when. landed the cattle were at once attacked, and 
soon afterwards sickened. When I arrived in 1891 to 
commence administration, we cleared a considerable area 
to get rid of the mosquitoes, which were an extraordimary 
pest at Chiromo and many other parts. We did not 
think so much about the tsetse. A year or two afterwards 
it was pronounced quite safe to land cattle and horses 
at Chiromo, and when they were kept within a cleared 
area they were seldom if ever attacked by tsetse. 
When I first reached Zomba, in 1891; the few planters 
and missionaries there said it was impossible to 
introduce cattle because of tsetse-fly. We cleared 
industriously for several reasons, one being that the 
bush concealed :the attacks of Yao slave traders, who 
virtually beseiged us several times at Zomba, Also I 
associated the ‘push in those days with the presence of 
mosquitoes. We got rid of the mosquitoes, and inci- 
dentally appar ently of the tsetse-fly, and I believe 
that cattle have been capable of being kept at Zomba 
from that day onwards. 

3078. Can you make any suggestions; apart from 
further inquiry, as to any method: by which ‘tlie 
fly could be reduced in numbers—by the introduction 
of enemies, or in any other way? Are you sufficiently 
an entomologist to do that ?—I think that the first way 
to do it is by clearing bush in all directions. As I have 
said the fly detests the wind; and I would give it no 
harbourage or shelter; the second and almost equally 
important thing is the Kapp tig of insect-eating 
birds. ; i 
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- 3079. Apart from insect-eating birds already there, 
can you suggest the introduction of any. bird likely 
to survive its enemies? Weare told that the pup 
of morsitans are placed in rather inaccessible places 
for birds that run on the ground. Do you think that 
there is any bird that could usefully be introduced thas 
would be of assistance for that purpose ?—I think there 
isno bird souseful for the purpose of scratching out 
and eating the tsetse larvee as the Guinea fowl, which 
is indigenous. 

_ 3080. Take Nyasaland and Rhodesia, for instance ? 
—There were a quantity of Guinea fowl there, but 
Guinea fowl are so’ toothsome that they are killed in 
very large numbers by the settlers. I would venture 
to direct: the attention of the Committee to some 
reports issued by the French Administration of West 
Africa about two or three years ago, in which an official 
called attention to the increase of germ diseases which 
had occurred since Guinea fowl had been virtually shot 
out round the French settlements. He strongly 
advocated: in his report the preservation of Guinea 
fowl—even the forbidding for a time the killing of any 
of these birds on any pretext whatever. He was a 
scientific observer apparently, and he pointed out in 
detail the way in which they were particularly useful in 
seratching up and eating the larve of the tsetse. He 
refers specially to the tsetse and certain beetles which 
damage crops. © — 

3081. Are you snfficiently acquainted with the 
subject to know whether there would be the better 
chance of its beine effective with regard to the 
morsitans than. the palpalis?—No. J mean I could not 
answer that. The third method I should suggest is 
that which has apparently been very successful in the 
Island of Principe, that is employing, say, negroes to 
don sackcloth smeared with birdlime for the double 
purpose of protecting their bodies and catching the fly. 
They go:about, and then the tsetse-fly settles on them 
and iscaught. In oneyear they caught something like 
51,000 tsetse-flies in the Island of Principe. That was 
Glossina palpalis. 

- 8082. (Sir William Leishman.) Is there within your 
recollection any instance in which the movement of 
big game has been followed by a corresponding move- 
ment of the fly P—No, I cannot say that that has ever 
come within my ‘experience. I have never been in a 
region of Africa where the big game became more 
abundant than previously, and where, therefore, there 
was the possibility of bringing fly with it. JI have 
always been in regions where big game was) lessening 
impmumibers.: 2) teres" s 
~~ 3083. You must, in your experience, have frequently 
re-visited a district or country which you had shot 
over the year before. Have you, in your recollection 
any facts with regard to the number of tsetse-fiies 
in such districts revisited, compared with the number 
on your first visit?—As regards North Nyasa, which 
in 1889 swarmed with buffalo to a really remark- 
able degree (I have seen herds of 300 to 400, at. a guess, 
ab a time), that district was considered bad with tsetse- 
fly. I came back to that region several times after- 
wards, and as late as the beginning of 1896, when’ the 
fly was supposed to have much lessened in numbers. 
According to the African Lakes Company there were 
numerous cattle maintained for draught and dairy 
purposes where they could not previously keep them. 
But the remarkable thing about North Nyasa was in 
those days of the ’80’s and ’90’s, the co-existence of 
tsetse-fly, buffalo, and herds of splendid humped domestic 
cattle (the humped or zebra breed stands the fly and 
tick better than the straight-backed Hgyptian ox). 
But these cattle were never allowed to stray beyond 
the banana groves, as their native owners asserted 
that the tsetse (morsitans) did not enter the banana 
plantations. . ye See 

3084. Did you yourself notice a reduction in the 
numbers ?—I cannot say that I did: I cannot say that 

T ever noticed it one way or the other, either as existing 
‘or being diminished. The buffalo took very little 
notice of human beings at that time. I wandered 
about amongst them for the interest of the thing, but 
TI never noticed the fly and I was never bitten by it in 


that district - 


3085. Do you think tsetse-flies bite at night 2—[ 
cannot say from personal experience, but I have seen 
it so stated by travellers whom I should credit. 

3086. You yourself have not been bitten by them 
in the night ?—.No, only in the daytime. 

3087. It has been suggested to us that the difficulty 
of driving game out of an experimental area. might be 
that we could not get rid of the bush-pig. What do 
you say about that?—The bush-pig is certainly very 
persistent. It is a principally nocturnal beast and cer- 
tainly seems to persist where most of the bigger 
beasts are driven away. 

3088. Would the same apply to wart-hog f-—It 
would apply less to the wart-hog, which is, i snould 
say, more diurnal in its habits. 

0089. And the’ duiker ?—I should think the duiker 
would persist long after; in fact we know by actual 
experience that it has remained long after the big 
game disappeared. May I interpolate a remark about 
it: one of the countries I have been interested in 
most of recent years is Liberia. I went out twice 
to assist the Liberian Government in its frontier 
negotiations, and I went a considerable distance into 
the interior for that purpose. I passed through the 
edge of the Gora Forest, a very interesting region. I 
have subsequently rather promoted the exploration of 
it, and therefore have read many reports which have 
not been made public with regard to it. According to 
native tradition, the forest, which to the zoologist is 
remarkable for the number of duikers, several species 
of which it contains, was depopulated a long while ago, 
some say about 100 years, by a terrible epidemic of 
sleeping sickness, the remains of which are distinctly 
alluded to by the British and German missionaries of 
the forties of the last century. The sleeping sickness 
still lingers on the borders of the Gora Forest, and I 
have actually known negroes who have perished from 
it quite recently. -That district, and ‘other parts 
of Liberia, although the big game, with the excep- 
tion of the elephant and a very few tragelaphs, is 
almost exterminated, nevertheless are celebrated for 
the number and variety of its duiker antelopes. They 
seem to have persisted where, owing to the possession 
of guns, the natives have done much to exterminate 
other big game. 

3090. Are you familiar with the country where 
Sir David Bruce has been working recently in Nyasa- 
land P—I have only been through south-west Nyasa- 
land on two occasions, I think, passing rapidly through. 
I have never resided there as I have in other parts 
of Nyasaland. 

3091. You could not advise us then as to whether 
that would be a suitable place for the suggested experi- 
ment of enclosing an area ’—I should say that it would 
be the most suitable part of Nyasaland, because you 
would interfere least there with such industries as 
might object to areas being enclosed, cotton planting 
and so forth, and I think you would interfere least with 
the natives. It is not.so thickly populated as some 
other parts, or [ think it is not. 

3092. Do you think it would be practicable to 
attempt to keep big game out by a_ fence ?—~Yes, 
T should think it would. ee 

3093. What class of fence .do you think it would be 
best to construct if we had to fence in an area of, say, 
10 miles by 10 miles?—I should thmk you could not 
do better than get the natives to make the sort of fence 
that they used to make for hunting purposes, a type 
of fence that was very common in Nyasaland in my 
day. It is chiefly done by cutting down trees to 
a certain height and ~ bending the branches down 
and weaving other branches in. What used to strike 
me in those days was the ‘dread that most wild animals 
had of anything in the form of-a fence, so that even 
an elephant who could crash through it without the 
least trouble would skirt it rather than attempt to get 
through. To the very suspicious big game of Africa 
anything out of the normal in the bending down 
of a branch suggests a trap. They become so suspicious 
about traps and pitfalls that even a fence that any 
determined man could push through would be enough 
to keep out big game. — 
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3094, That would not be a very expensive pro- 
éeeding, I supposeP—No, it would not be a very 
expensive proceeding: Central Angoniland is rather 
well timbered with not very tall trees. It is a country 
of considerable vegetation. 

3095. Is it a fairly dense forest country ?—No, 
except in the hollows of the stream valleys, and so on. 
There is not much dense forest there from my 
recollection. 

3096. But would not a dense forest be necessary 
for the fence?—No. <A great deal of that part of 
Africa is thinly wooded, but the trees are not so far 
from each other, but that it is possible to make a fence 
from local materials. 

3097. (Sir Mackenzie Chalmers.) Do you happen to 
know the Domira Road, which Sir David Bruce 
suggested was a good place for an experiment ?—No, 
I do not think Ido. I know that there is a place or 
region called Domira from which a steamer was named, 
but that is about all. 

3098. You cannot tell us the nature of the 
country ?—Is it near the Bua River ? 

3099. From the middle of the lake shore to the 
Northern Rhodesia frontier it is four treks P—That is 
in the direction of the Bua. I have been up into that 
country. 

3100. Is that country very suitable for the experi- 
ment ?—Yes, I should think very suitable. 

3101. From your own observations and from what 
you have heard and read, where do you regard sleeping 
sickness as having originated ?—It seems first of all 
to be mentioned by Arab writers as a disease of 
Senegambia, and a celebrated Mandingo king is 
supposed to have died from it. It is first mentioned 
with something like credibility by French writers in 
connection with Senegambia nearly a hundred years 
ago, 
~ 3102. That is on the West Coast ?—That is on the 
West Coast. 

3103. Do you regard it as having spread eastwards 
from the West Coast by human intercourse P—Yes. 
Missionaries say that the tribes of Central Congo have 
traditions to the effect that this disease has occurred 
in cycles, and they trace it back several hundred years 
in its appearance on the Congo. If there is any 
reliability to be placed on these very vague Arab 
references, it would seem to show that it existed at 
any rate in the 12th century. The Mandingo king 
died in'‘the 12th century. 

3104. It is supposed that it runs in cycles and 
sweeps over the population, and then it is supposed 
that the people who are left are more or less immune 
and that then a susceptible generation again arises P— 
I cannot express an opinion on that, but in Liberia 
there was traditionally a terrible epidemic of sleeping 
sickness a hundred years ago, which absolutely killed 
out the indigenous population in much of Western 
Liberia. Since then it has never been a serious disease 
in Liberia, but from that time apparently every year a 
few cases occur. You do not hear of it east of Cape 
Palmas, east of the frontier of Liberia. You do not 
hear of it on the Ivory Coast and still less do you hear 
of it on the Gold Coast. 

3105. The mortality statistics of Liberia are not 
reliable, are they P—No, they are most unreliable, 

3106. With regard to the Gora Forest, is that a 
palpalis or morsitans country ?—I should say palpalis. 

3107. As regards clearing round villages, I suppose 
that that depends very much on the character of the 
vegetation round. For instance, you may find a 
village close to the thick jungle P—Yes. 

3108. Then they only clear a piece just in front of 
the village >—Quite so. Many of the villages in the 
most backward parts of Africa (and it is in the most 
backward parts that the fly on the whole seems to be 
the most abundant) prefer to hide away their villages 
in the bush or in the forest, and before the Pax 
Britannica they had not welcomed the idea of clearing 
away the forest or bush, because it gave such scope to 
their enemies. ) 

3109. It is almost impossible to clear thick jungle, 
is it not, on account of the expense P—It is grievously 


expensive in forested West Africa and in many par'ts 
of the Congo. 

3110. You would not find morsitans there, would 
you ’—No; it would be more palpalis or a variety of 
palpalis. 

3111. I gather that you do not yourself very 
strongly connect the presence of big game with the 
spread of sleeping sickness to man ?—No, from such 
an amount of experience as I have had Ido not. I 
would not hesitate to condemn the big game if I was 
sure in my own mind that there was no other host of 
the trypanosome, but I have no reason to think that 
the large mammals are more the hosts of the trypano- 
somes than the smaller. 

3112. For instance, where sleeping sickness has 
been introduced as it was in Uganda, do you think it 
possible that man coming from some infected neigh- 
bourhood was the original carrier of the disease, and 
that through infected persons being bitten by tsetse- 
flies the animals have now become infected with the 


- trypanosome and carry a breed of trypanosome danger- 


ous to man ?—TI should be disposed to think so, and I 
should like to give an instance: when I first knew the 
Sesse Archipelago in the Victoria Nyanza it was a very 
well populated region, all except the smallest of the 
islands, and those had been peopled to a very large extent 
by the water-loving tragelaph, the so-called situtunga. 
These situtunga were not much interfered with by the 
natives, because they were a totem or something of the 
kind. At any rate this very creature which is now 
thought to be one of the worst with regard to the try- 
panosome existed in very large numbers almost within 
sight of the abundant population of the Sesse Islands. 
In 1896, or some such year, there came along two 
British officers with a native following in a steam launch 
or a dhow, and they set to work and had a battue of 
these tragelaphs and destroyed, according to the native 
story, hundreds of them. With regard to my own testi- 
mony, all I can say is that I visited the islands and saw 
quantities of skulls and skeletons lying in all directions. 
There was no case of sleeping sickness in those days, 
but in 1902 sleeping sickness was: introduced into the 
Sesse Islands, and now, I believe, there is practically no 
human inhabitant in the Archipelago. Those who did 
not die were removed. A point I would like to enforce 
is that although the tragelaph has since been declared 


to be one of the chief hosts of the trypanosome (I think - 


its Uganda name is nakong, but I forget) anda Glossina, 
possibly palpalis existed in 1900 in the Sesse Archi- 
pelago, yet sleeping sickness was unknown and 
cattle were kept. You had the agent in the Glossina 
which I have seen myself on the islands and you had 
the tragelaph, and you had a large human population, 
but not a case of sleeping sickness was known. 

3113. Do you know the islands on the Victoria 
Nyanza well? Have you been much among the 
islands ?—Yes, I know them well on the whole. 

3114. Do you know of any isolated island where 
you find situtunga and fly which could be cleared as 
an experiment P—If there are any situtunga left you 
would find them on one of the smaller Sesse Islands. 

3115. Are those islands pretty well isolated ?— 
Yes, they are remarkably isolated. 

3116. Would it be rather farther from one island 
to another than situtunga could swim ?—Yes, I should 
think you would find islands almost beyond their 
swimming powers. : 

3117. Would it be feasible to drive out or exter- 
minate the situtunga on one of those islands? Would 
it be a difficult operation P—It would not be at all 
difficult if there were any left, but I very much doubt 
whether there are any left, because I am afraid that 
the work was done too thoroughly by the first pioneers. 
There might be some. There are an abundance of 
situtunga in other parts. I used to have them caught 
for me by natives to keep them alive. 

3118. For experimental purposes we want an area 
in which there are both fly and situtunga P—Yes. There 
is Just the possibility that you might find them still 
on the Sesse Islands as they were there once. 

3119. Do you think you could find an island where 
afresh situtunga would not be likely to swim to ?— 
I would not be very positive on that score. You must 
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either suppose that there have been very recent 
changes in the level of the lake, and that the Sesse 
Islands were once knit up more with the mainland, or 
you must credit the situtanga with very considerable 
swimming powers. Some of those outlying islands 
are so far removed from the central group that the 
natives do not like to venture so far in canoes on 
account of the roughness of wind and wave. The 
most comfortable journey I had to them was when 
_ I went on the German steamer. There was no British 
vessel large enough in those days. Sir Clement Hill 
went in that direction, and very nearly met with 
disaster. 

3120. (Dr. Chalmers Mitchell.) We know, Sir Harry, 
that you have added very greatly to the knowledge of 
the geographical distribution of animals in Africa, and 
that you have always taken a great interest in them. 
—I have taken a great interest in them. 

3121. Speaking of the Island of Principe, you have 
been there ?>—Yes, in 1883. 

3122. Would you tell me about how big it is P— 
Roughly speaking, it is considerably under 100 square 
miles. 

3123. Roughly, about the size of the Isle of Wight ? 
—It is smaller, if I remember rightly. It is about 
78 square miles, or not much more. 

3124. Where is it situated ?—It is situated between 
Fernando Po and San Thomé. 

3125. Is it rather isolated P—Yes, it 
isolated. 

3126. Could you tell me what indigenous mammals 
there are there?—I should be inclined to say none 
except bats. 

3127. I know that Dr. Russel Wallace says none, 
but since then Mr. Thomas has found some bats, and 
one or two small things. Anyhow, am [ right in 
supposing that there is nothing that you would call 
‘big game there >—Absolutely nothing. 

3128. No giraffe P—No, but there are some feral 
pigs, wild pigs, which have descended from pigs intro- 
duced by the Portuguese, and I was told at the time 
of my visit that there were some feral cattle. 

3129. Domestic cattle which had been introduced ? 
—Yes. 

3130. No antelope P—No. 

3131. No buffalo ?—No. 

3132. No elephant ?—No. 

3133. None of the things we usually know as wild 
game?—No. The island was thoroughly investigated by 
Frank Newton, whom I knew personally, a Portuguese 
naturalist with an English name. I once travelled 
with him in West Africa. The gist of his report to 
the Portuguese Government I think was that there 
were no indigenous mammals in Principe except bats. 

3134. Would there in your opinion be as complete 
an absence of wild mammals as we should be likely to 
get in an experiment ?—I think so, unless you chose 
the little island of Annabon, which is still further away 
from the coast. 

3135. If we took a bit of land now occupied by 
animals, do you think that we could drive ont the big 
game as completely as they are absent in Principe ?— 
No, most certainly not. 

3136. Would you tell the Committee whether you 
know anything about the history of sleeping sickness 
in this experiment which has been made for us by 
nature? Is there any sleeping sickness in the island 
of Principe ?—It was introduced into Principe 
(according to what I heard in 1883), about the middle 
of the 19th century, and was attributed to an infection 
arising from workers from Angola. ‘ 

3137. Do you happen to know which sleeping sick- 
ness it is, or rather, which fly it is?—The Portuguese 
now say it is palpalis. é 
nothing about the fly’ and never thought about it. 

3138. Do you tell us that it is now pretty well 
identified as palpalis ?—Yes. The story of the Portu- 
guese, which is set forth very circumstantially, is that 
there was no such thing as tsetse-fly, locally called the 

Gaboon fly, on Principe till about the early years of 
the 19th century, say 1823. When the Portuguese 
introduced domestic cattle from the Gaboon to 
Principe they did it with the deliberate purpose of 
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is rather 


I myself at the time knew | 


making Principe a great place of call for provisioning 
ships. They noticed that the keeping of cattle on 
the mainland opposite was precarious owing to the 
attacks of a poisonous fly generally called the Gaboon 
fly. With these cattle they seemed to have introduced 
the Gaboon fly or tsetse-fly. Some years went by and 
then they brought labourers, virtually slaves, from 
Angola. Then there was an attack in the ’seventies 
some years afterwards of a terrible sleeping sickness 
disease, attributed to infection from the Angola peopie, 
but how it was conveyed nobody attempted to guess. 
For that and other reasons the island became almost 
derelict. People had a kind of horror of Principe, and 
when I landed there I was warned of the consequences 
that might occur. I found searcely a white man on 
the island and the island virtually ruined. Years went 
by and the Portuguese forgot all this and decided on 
doing at Principe what they had done at San Thomé, 
that is, to make it prosperous by cocoa, quinine, and 
coffee. People came there for land and again they 
introduced labourers from Angola or from the Congo 
in later years and once again sleeping sickness and its 
ravages were such that they attracted the attention of 
the whole world. Then the new Government of Por- 
tugal sent out a Commission to make a thorough 
inquiry into the whole business, and they have reported 
that the mortality from sleeping sickness, owing to 
the measures that had been taken, has diminished 
50 per cent. 

3139. There were no game to kill off P—Absolutely 
none. The island had only a few types of bird, the 
reason being that the grey parrot had taken possession 
of the island and had developed a local variety of very 
much darker colour, with an almost purple instead of 
a red tail, and it was so savage that it drove away 
birds of prey, and the few Portuguese there said 
that it even interfered with domestic fowls. That is 
so interesting that I would ask you to look at the 
works of Newton, amongst others, and not rely on my 
memory. 

3140. I may take it from you that here is a case of 
an island without big game into which man and his 
domestic animals introduced sleeping sickness, pro- 
bably the Congo type, and probably the palpalis tsetse- 
fly P—Yes. 

3141. And, notwithstanding the absence of big 
game, the sleeping sickness has obtained a foothold 
there and has become an enormous plague P—Yes. 

3142. (Mr. Rothschild.) You mentioned, Sir Harry, 
that in one place where you said there were large 
numbers of tsetse-fly and practically no game, there 
were a number of large monkeys ?—Did I say so this 
time? : 

3143. Yes.—That was with regard to Loango— 
chimpanzees and gorillas, and so on. 

3144. (Mr. Buxton.) You said apes ?—Yes, I 
specially referred to anthropoid apes, but, of course, 
monkeys also are singularly abundant in Loango. 

3145. (Mr. Rothschild.) Is there not a monkey 
in Principe which was introduced and has since 
spread P—I know that one was introduced into San 
Thomé, but I have never heard of its introduction 
into Principe. Newton’s writings would tell you 
precisely. I have seen the monkey in San Thomé 
which was introduced, because it has become quite 
abundant. I think it is one of the white-nosed 
monkeys. 

3146. One witness told us in answer to a question 
that I put, that hitherto in laboratory experiments it 
had been impossible to inoculate baboons with either 
the cattle nagana or the human sleeping sickness.— 
Yes, 

3147. In your experience have you ever seen tsetse- 
flies feeding on baboons to any large extent ?—No, I 
have not. 

3148. Mr. Selous mentioned that up in the Bahr- 
el-Ghazal he found that at a certain well, when the 
baboons came to drink, for some hours afterwards he 
could not let cattle or donkeys drink because of the 
large number of tsetse-fly which had been carried 
there P—I am afraid that I have no evidence to give 
on that point. I have never in any way associated 
baboons with tsetse-fly. I think rather I should say 
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that in the parts of Africa that I have been in outside 
the forest where there were baboons, there were probably 
few or no tsetse. Ido not much associate tsetse with 
elevated or rocky regions. 

3149. The Chairman asked you if the introduction 
of any insect-eating bird beyond a Guinea fowl would 
be of any use. Do you not think that those mound- 
builders which are spread all through the Hast, and 
which do a much greater amount of scratching than 
Guinea fowls, might be introduced ?—It would be an 
extremely interesting experiment to try, I think; but 
I think the most practical thing would be, by explana- 
tion as well as by law-making, to interest all the white 
and black people you get into touch with in Africa in 
the question, and to ask them for the time being to 
spare the Guinea fowl. You would have no difficulty 
about the natives because they never seem to kill the 
Guinea fowl. I would beg the HKuropeans for five 
years, say, not to kill any more Guinea fowl in order 
to see whether they would not increase on a very large 
scale in the tsetse-infested regions. It would be quite 
as easy and less expensive than introducing mound- 
builders, and waiting a very long period till they were 
acclimatised and increased in numbers. I have tried 
myself introducing exotic creatures into Africa for 
six years, and I have met with very ill-success. I 
brought pea-fowl from India to Nyasaland, but they 
all died out. JI have introduced Indian buffalo, and 
even. brought parrots (Indian parroquets), but they 
have all died out. Seeing how many species of Guinea 
fowl there are and how rapidly they increase, I should 
say that it would be better to give one’s time to the 
Guinea fowl than to introduce some foreign bird. 

3150. (Dr. Martin.) I have been told by some 
Portuguese authorities that there are no wild pigs 
in San Thomé. Do you know whether that is 
true P—I do not think there is such a thing as wild 
pig in San Thomé. There is practically no mammal 
unless they have a rat, which is indigenous. 

3151. In Principe there are plenty of wild pigs ?— 
Yes, feral pigs. 

3152. They run wild upon the hills P—Yes. 

3153. I am told that that is not the case in San 
Thomé.—I could not say myself. I have never heard 
about their existing in San Thomé, but I have heard of 
them in Principe. I have been to San Thomé. The 
island is, and was at that time even, very much more 
opened up and developed than Principe. I have never 
heard of any feral pigs or cattle in San Thomé. 

3154. (Sir Stewart Stockman.) I understand that if 
you clear the bush for farming the game goes and at 
least the morsitans goes, and if you leave it derelict 
the morsitans may come back. Is that within your 
experience ?—That is certainly my experience. I have 
noticed morsitans or at any rate a tsetse-fly in many 
regions where you could see by the surface of the soil 
that there had been anciently sweet potatoes and maize 
and other plantations. 

3155. There is such an area in Uganda. Have you 
formed un idea how long it takes the fly to come back 
after clearing ?—Three years would bring back the 
bush to a great extent, I should say; but I could not 
sav how long the tsetse takes to make up its mind 
to return. I should think it would not be very long in 
returning. It seems to detest particularly the presence 
of human excreta. That is a fact that the natives 
bring to your attention in West and Hast Africa. 

3156. If you attacked the problem of clearing you 
would suggest, I take it, that it would have to be done 
at least every three years ?—Yes, the country would 
have to be kept perpetually cleared as though it were 
farm land. 

3157. Just as if it was under plantation P—Yes. 

3158. Would you say clear by bush fires, for 
instance P—Yes, by bush fires; much as I hate bush 
fires, from the ruin that they have brought to the 
African flora, they must be looked on as an ally. 

3159. A necessary evil ?—A necessary evil. 

3160. (Professor Newstead.) You haye stated in your 
letter to the Colonial Office dated 17th July, that you 
would willingly give us informdtion regarding the 
interdependence or otherwise of game and tsetse-fly. 
You have answered questions on that point already. 


Now I want to know whether you have in your long 
experience in Africa met with considerable numbers 
of the tsetse-fly in areas which were relatively free 
from game—or the converse ?—Yes, I have. A part 
which I remember as being extraordinarily bad and 
trying was all along the lake-like portion of the Upper 
Shire, where I have lived for months together. Here 
there was practically no big game, but the tsetse-fly 
was, as I say, a positive nuisance. It was perpetually 
biting us; and it was the same also along the south-east 
coast of Lake Nyasa, where you have again no big 
game unless you count the hippopotami in the water. 

3161. Do you mean that district which lies 
between Lake Malombe and the lake itself ?—Yes. 

3162. About when was that ?—Ranging from 1889 
to 1906. 

3163. You are aware that there is a fair amount of 
game present in that region now, or that there was >— 
There was not in my day. There might be, say, three 
miles back from the river, or four, but not even there 
have I noticed much big game as compared with the 
Shire Islands of West Nyasaland. 

3164. You know the district south of the lake fairly 
well, I take it P—Yes. 

3165. Could you give us any information with 
regard to the relative abundance of birds on the 
south-western shore of the lake and that region 
which lies immediately south of Malombe? Do 
you consider that there is any marked difference 
between the number of birds, not actual imdividual 
species ?-—I should think so. The birds were perhaps 
less prominent to the eye—less observable. The region 
that you first mentioned between Malombe and Lake 
Nyasa was so full of water-birds that it left an indelible 
impression on my memory. It was there that I made 
most of my bird studies and pictures. JI found 
enormous numbers of white heron and pelicans and 
all the water birds common in Africa, and rollers and 
bee-eaters and so on. 

3166-7. The avi-fauna south of the lake would be 
about the same, I take it?—I am speaking of that 
region. I have not noticed so many birds along the 
south-west coast because it is high and rocky in most 
places, and birds do not care about that so much as 
shallow riverine flat places. ft 

3168. We have been told by a previous witness, Sir 
David Bruce, that in the morsitans areas, referring to 
Nyasaland as a whole, there are very few birds and 
that they are the kind of birds which would vot lend 
themselves to being fed upon by tsetse-flies. I think 
Iam right in saying (the Chairman will correct’ me if 
Iam wrong) that Sir David. Bruce made the remark 
that in the Domira Bay region there were very few 
birds indeed ; in fact I think he used the words “ afew 
birds of prey or hawks,” or something of the kind. I 
want to gather from you whether there is a scarcity of 
birds in that particular region or not?—In south-west 
Nyasaland ? 

3169. Yes.—I should say that as compared with 
valley of the Shire, both Upper and Lower, and some 
of the flatter parts, the birds in south-west Nyasaland 
are much less abundant. The fact is that I know that 
part not so well as the others, because there was not 
so much to attract me asa collector. I used to send 
Mr. Whyte and others to places like that. Their 
collections from that district are very poor and those 
from Central Angoniland and south-west Nyasaland 
almost non-existent. 2 Wyk 

3170. May we conclude that birds are relatively 
searce in the Domira Bay district P—Yes.. By that I 
mean south-west Nyasaland. I would not say that 
they were very scarce in the valley of the Bua River. 
They were not in my day. 

3171. Then again, Sir Harry, you refer in the same 
report to birds as being destructive to the tsetse- 
flies.—Yes. 

3172. You say that they are probably the only 
serious foes of tsetse-flies and of other noxious insects. 
Have you made in the course of your long experience 
post-mortem examinations of birds which have fallen 
to your gun and kept records of those ?>—Yes; I have 
done it largely through assistants; Mr. Whyte, who 
worked with me for six or more years in Nyasaland 
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and was afterwards in Uganda, used to open the crops 
of almost all the birds he killed and he noticed what 
they fed on, and he drew my attention very often to 
certain birds having tsetse-fly in their crops. I have 
seen them hawking after tsetse. 

3173. Have you actually found the remains of 
tsetse-flies in their crops P—Yes, or Mr. Whyte has if 
I have not, and I quite rely on his reports. Mr. Dog- 
get, who was also with me in Uganda, several times 
found tsetse in the crops of insect-eating birds both in 
Kavirondo and in West Uganda. 

3174. In your book or work ‘‘ George Grenfell and 
the Congo” you state on page 552 that the small white 
heron or Bubulcus and the squacco heron which occur in 
Central Africa, live mainly on insects, and that these 
birds frequent herds of cattle or buffalo in order to 
pick off flies. Do you think it is possible that these 
two birds, the white heron and the squacco heron, were 
actually engaged in picking off ticks rather than tsetse- 
flies >—Well, my impression would be that they would 
pick off ticks, but would even more readily snap at 
flies. In Egypt I saw the small white heron obviously 
snapping at flies on the buffalo. 

3175. But is not the “small heron-like bird” 
referred to, known to be a destroyer of ticks? 
It is called the tick bird in some parts of South 
Africa, I believe ?—It probably feeds very much on 
ticks, but I should think that it snaps equally eagerly 
at flies. I should think that many of those smaller 
heron do not care about fish at all. If they are down 
at the water side itis more for the water insect and 
the flies than the fish. I have seen a smaller heron 
(I do not know its specific or even its generic name) 
which is more related to the green heron as they are 
sometimes called. I have seen it standing motionless 
under the mangrove roots and then snapping suddenly 
at flies settling on the roots. 

3176. The squacco heron is an aquatic bird more or 
less P—Yes. , 

3177. You would not expect to find it in such parts 
or in such countries as Glossina morsitans is known. to 
frequent, would you P—I should think it would be very 
often in the country of the Glossina morsitans. It is 
more a bush-haunting fly. My own experience is that 
although the Glossina dislikes exposing itself to the 
breeze by crossing water, yet I have seen it by the river 
side over and oyer again almost without number just 
where I have seen these birds, and I have seen bee-eaters 
apparently hawking after the tsetse-fly—also by the 
side of a river. 

3178. Do you consider the common drongo of 
British Central Africa, Dicrwrus afer (it rejoices in the 
possession of many synonyms) and another insec- 
tivorous bird which belongs to the genus Prionops as 
being likely to feed upon Diptera including tsetse-flies 
to a greater extent than the guinea fowl?—Do you 
mean as regards searching for larve ? 

3179. No, as regards the fly itself, the adult fly ? 
—I should think it pursued the adult fly and is far 
more successful in its pursuit than the Guinea fowl is 
in picking up and devonring the larve. 

3180. Such birds as I have referred to, you: would 
agree with me are constantly in attendance during the 
grass fires and they snap up almost every insect which 
endeavours to escape from the approaching flames? 
—Yes. . 

3181. You consider, therefore, I take it, that these 
two birds, and many other insectivorous birds which 
frequent grass fires, would play a much more important 
part in checking the spread of or in other ways keeping 
tsetse-flies down, than such birds as the Guinea fowl, 
which could prey only upon them by searching for their 
pup or larvee ?—I am so much impressed by the French 
report about Guinea fowl that I have assigned them in 
my own mind an equally important place of late. The 
advantage of enlisting the services of insectivorous 
birds is that there is no temptation to a local man, 
black, white or yellow, to kill them for food, but the 
guinea fowl is a great temptation. It is the most 
eatable bird in Africa. If we cannot succeed in enlisting 
public opinion on behalf of the Guinea fowl, perhaps the 
best course would be to promote, as far as possible, the 
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multiplication of insect-eating birds other than Guinea 
fowl. 

3182. If Guinea fowl fed upon the pups of Glossina 
morsitans they would surely also feed upon the pupz of 
other insects ?—Yes. 

3183. Including Diptera and Lepidoptera ?—Yes. 

3184. Have you ever found the pupe of other insects 
in their crops?—Yes, I have found the remains of 
beetles in their crops. 

3185. But the pups of Diptera or Lepidoptera ?—I 
cannot answer that. My research did not go as far as 
that in those days. I have found Guinea fowl mainly 
insect-eating as compared with the francolin, which 
seems to go in more for seeds. I have examined their 
crops. 

3186. Is it not a fact that the Guinea fowl in 
Nyasaland during the dry season feed, to a very great 
extent indeed, upon the small corms of a liliaceous 
plant, which occur in great profusion in more or less 
park country ?—Actually liliaceous, or one of the 
crinums ? 

3187. I think it is liliaceous, but I am not sure 
about it.—I have no experience. I would not deny 
the possibility. My only experience has been in 
finding that they seem to be mainly insect feeders. 

3188. During the dry season you in travelling 
have, of course, observed their scratchings all about 
the country ?—Yes. 

3189. It strikes one very much as one _ travels 
through the forest. Have you ever found that they 
have sought for insects or for food of any kind by 
scratching away the earth immediately at the foot of 
trees ?—The tame ones I have seen in Africa scratch 
a good deal. I do not know particularly about the 
foot of trees. They seem to be perpetually engaged 
in scratching and searching for insects in the soil. 
One point that I used to notice about them at 
Zomba, where I kept them, was this: that Mr. Whyte, 
who was with me for years, always referred to them 
as excellent gardeners. He pointed out that they did 
little or no harm to the garden, but were perpetually 
watching for grubs and insects. 

5190. Would you not consider it rather a hardship 
to protect Guinea fowl during, say, the dry season, 
for instance, but not at any other season, because, at 
any rate, in central Africa, or that portion of it which I 
know a little about, it seems to me that the Huropean 
has to subsist very largely upon such birds? As a 
matter of fact, they supply the principal article of 
meat diet. People live, to a very large extent, on the 
flesh of the Guinea fowl, which is most excellent, so 
that I feel it would bea hardship to Englishmen going 
out there if they were prevented from shooting these 
birds for the purpose of subsistence P—I think that 
the hardship would be trifling compared with the 
possibility of good that the protection might effect, 
and I think that the people, black, white, and 
yellow, in Africa must be prepared to make some 
sacrifices if we are to conquer in this vital struggle 
against germ diseases. I am sure that, as a rule, 
nobody sufficiently depends on the Guinea fowl to be 
too much circumscribed in diet if he is asked not to 
shoot them. Speaking from my own experience, I 
have eaten Guinea fowl flesh relatively a small number 
of times, and I had no reason in those days to abstain. - 
The natives seldom touch it themselves. 

3191. But before protecting these birds would you 
not advise that a thorough investigation should be 
made into the nature and extent of the food that 
they eat in a state of nature?—Yes; I think it 
quite the best plan to establish scientifically without 
any doubt the services that they are alleged to render. © 
I quite agree with that. 

3192. (Dr. Balfour.) Are there any Guinea fowl in 
the island of Principe P—I do not think so. 

3193. If there had been I suppose they would have 
kept the tsetse-fly from multiplying, if your views are 
correct ?—If the French report I have referred to so 
often is true, they would have had some effect possibly, 
but I do not recall any indigenous Guinea fowl in 
Principe. 

3194, What distance is Principe from the main- 
and 2—About 200 miles. 
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3195. So far >—Yes. 

3196. Do you know if there is sleeping sickness on 
the portion of the mainland opposite Principe P—I do 
not think there is to-day, but there has been at one 
time or another. 

3197. Is that where the infection came from, or 
was it from the labourers imported from Angola ?— 
I should say entirely from the direction of Angola and 
the Congo. Principe was Portuguese and the Gaboon 
was French, and there has been very little inter- 
communication between the two since the French took 
possession. 

3198. The tsetse-fly was probably transported over 
200 miles, you think ?—Gaboon is more than 200 miles 
away—300 or 400. 
3199. It must have been transported that distance ? 
—Yes. 

3200. It did not exist originally at Principe ?— 
According to Portuguese traditions, there was no such 
fly until the Gaboon cattle came. 

3201. Do you know anything about the artificial 
transportation of tsetse-fly on the mainland of Africa 
by steamer, train, native boat, or caravan ?’—I have 
noticed occasionally that tsetse, which appeared on a 
steamer or boat going up the Zambesi, was rather 
anxious not to leave it, because it hates to trust itself, 
as I have said, to air currents, and in that way tsetse 
may have been carried up and down the water. 

3202. Considerable distances ? — Yes, and George 
Grenfell notes how tsetse were found in his canoe where 
the Congo was, perhaps, 10 miles broad. 

3203. He was in the middle of the river >—Yes. 

3204, They do not just accompany a canoe through 
a fly belt, and leave it as it leaves the fly belt? Would 
they follow a considerable distance ?—I think they 
would follow the canoe till the canoe came within easy 
distance of the shore, and then leave it. They have, 
possibly, been blown out to sea as it were, in spite of 
all their precautions, and settled on the canoe as the 
only refuge. 

3205. Do you think it possible that areas in South 
Africa, the Transvaal, and so on, which have been 
cleared of tsetse-fly may become re-infected, owing to 
greater travelling facilities P—I think so. 

3206. One witness said that Accra had become 
re-infected in that way.—lI think it quite possible. 

3207. It is a danger that has to be considered, is 
it not ?—I should think it very likely that the quite 
recent coming and going between Northern Rhodesia 
and Nyasaland proper is one of the reasons why 
trypanosomiasis may have been introduced. 

3208. I think there are no tsetse-flies in Mada- 
gascar P—I have never heard of any being there, and it 
is a great cattle-breeding country. I have never been 
there, but I do not think it is noted for tsetse. 

3209. There is a small area in Arabia near Aden 
where there is tsetse-fly P—Yes. 

3210. What is your explanation of fly being there? 
—I have never thought of it hitherto, but I can only 
imagine that it must be possible to convey it actually 
on the bodies of cattle. It has been so for cen- 
turies and centuries, and cattle have been conveyed 
from Arabia to Aden. 

3211. You do not think that at one time the conti- 
nents were in communication and ?—That this is a 
vestige 

3212. Yes—Under the circumstances it is more 
probable that it has been introduced, but if there is 
any truth in the latest discoveries,-it is declared 
that they have found in a fossil condition a true 
Glossina in the south-eastern States of North America. 

3213. Yes, I remember.—That opens up even wider 
possibilities. 

3214. (Mr. Buaton.) With regard io the island 
of Principe, sleeping sickness is present there, but 
there is no big game ?—That is so. 

3215. Have you formed any opinion about what it 
is that serves as a reservoir there P—I can only imagine 
that it is human beings. The fly was introduced first 
of all with the cattle, and then they found natives of 
Angola with trypanosomes in their blood and they 
transferred the trypanosomes to other negroes not of 








Angola and to whites in the middle of the 19th cen- 
tury, say, and caused the first terror of sleeping sick- 
ness. The island being almost derelict, no more was 
heard of it. Then more human beings came, and 
more natives of Angola and the Congo, and there was 
the tsetse as the mediary of intercommunication. 

3216. Has there been a serious epidemic there ?— 
Yes, it has temporarily ruined the fortunes of the 
island. 

3217. Recording your experience of Angola in 
1882, you said that the half-castes were more liable to 
disease than the pure natives, I think?—I did not 
intend to convey that they were more liable, but being 
persons of note, you heard of it much more in con- 
nection with half-castes than in connection with 
natives. There were one or two celebrated half-caste 
mistresses of Portuguese officials, supposed in 
local opinion to be beautiful women, who died of 
sleeping sickness, and this created a great clamour. I 
hesitated, I suppose, from motives of delicacy to men- 
tion that. The average Portuguese would not record 
the death of hundreds or thousands of negroes, but he 
would record the fact that the officials’ ladies had died 
of this mysterious disease, and it is a story like that 
that attracts one’s attention. 

3218. (Mr. Read.) With regard to birds, your 
criticisms are directed mainly against the destruction 
of the Guinea fowl. You do not allege that there is 
any great destruction of birds for plumage purposes, 
do you?—Yes, I do. The Guinea fowl is a minor 
question in this respect. J understand the objections 
to preserving the Guinea fowl, though I think they 
might be expected to give way, but what I think should 
be put a stop to immediately if possible by legislation, 
is the destruction of any insect-eating bird not palpably 
good for food. Plumage should be no excuse for. 
killing insect-eating birds. 

3219. I knew you were going to speak about birds, 
and so I asked Mr. Woosnam, the Game Warden otf 
East Africa, and he assures me that, with the excep- 
tion of ostrich feathers, there is no exportation whatever 
from Uganda and the East Africa Protectorate of 
plumage. This afternoon I met Major Pearce, who 
has been administering the Government of Nyasaland, 
and asked him, and he assured me that there was 
no exportation of plumage from Nyasaland. I 
have seen myself a despatch from Zanzibar, which 
states that there is no exportation from there.— 
There may be no official exportation in the sense 
that possibly plumage traders have no specific 
agents there as on the Congo, in Senegambia, and 
so on, but a good many beautiful plumage insect- 
eating birds are killed by Europeans and sent home 
privately as presents to friends in England. 

3220. Mr. Woosnam was strong on the point, and 
was confident that there was no smuggling.—They 
would be sent home by parcels post, and unless that is 
checked, they pass through. 

3221. You know that in most game ordinances 
birds are scheduled, and under Schedule 1 the vulture 
and other birds receive absolute protection P—Yes. 

3222. Under Schedule 3, four specimens of the 
marabout stork and the egret can be killed }—Yes. 

3223. We have just decided to put those birds into 
Schedule 1, to protect them absolutely.—I reviewed a 
book a little while ago, written by a woman, of her 
experience in Northern Zambesia, and she speaks half 
regretfully of the number of egrets that her husband 
killed, and she feels a little compunction aboutit. I 
thought this extraordinary, because I believe the 
South African Company have regulations covering 
that. I asked their secretary, Mr. Brodie, and he said 
yes, either it was forbidden or the number was limited 
to four; but here was the case of a man who snapped 
his fingers at regulations, and so far did not realise he 
was erring that he allowed his wife to publish news 
of the number he had killed. 

3224, What territory was that in ? — Northern 
Zambesia. 

3225. Do you mean Northern Rhodesia? — Yes, 
north of the Zambesi. The authoress is Mrs. Cecil Porch. 

5226, That is under the Chartered Company, and we 
have no control.—I know. 
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3227. In the places I refer to only four are allowed 
to be shot.—I was speaking just now of my own 
recent experience. I have often remonstrated with 
Europeans myself in Nyasaland and Uganda and else- 
where as to the killing of birds when they were only 
sending the plumage home privately—not trading in it. 

3228. (Chairman.) Have you seen much nagana 


among cattle ?>—Not toa very great extent. My own 
personal experience has been in Nyasaland. 
3229. (Sir Mackenzie Chalmers.) Mr. Buxton 


referred to an epidemic in Principe.—Yes. 

3230. At the same time was there an epidemic 
of nagana among the cattle? Was the epidemic 
of nagana among cattle contemporaneous with 
the epidemic in human beings?—I never heard much 
about cattle dying, although the Portuguese say that 
the Gaboon fiy came with the cattle; it is rather 
curious now you mention it that I cannot find any 
evidence that the cattle suffered particularly from 
association with the Gaboon fly. 

3231. Was Principe a place intended for breeding ? 
—It was intended to be used as adepdt, but when sleeping 
sickness and other troubles came the cattle became 
feral; they simply wandered away into the woods. 

‘Whether they are still there I cannot say. 

3232. Is there a tsetse-fly in Southern Nigeria ?— 
Yes, I think there is. 

3233. Palpalis?—Yes. They might have fusca too. 

3234. I suppose it is impossible to cleara mangrove 
swamp ?—The villages are not necessarily close to the 
mangrove swamps. 

3235. They are sometimes in them, are they not ?— 
No. A mangroveswamp isan extremely unpleasant place 
to inhabit even fora black man. There might be man- 
groves in front and you might walk 200 yards or half a 
mile before you came toa village, but you would find 
quite a different soil and a different class of vegetation. 
It would not be mangrove that would be so much the 
obstacle, as the dense bush and palms and thorns. 


The witness withdrew. 


Subsequent to his ewamination Sir Harry Johnston 

sent in the following additional evidence :— 

I.—I should like to add these few remarks to the 
replies I gave to Mr. Read’s questions. His examina- 
tion came at the very end of the sitting and I was too 
hurried to give careful consideration to what he said. 
As regards the plumage trade and its effects on the 
numbers of insect-eating birds in Africa, I have not in 
my writings asserted that that trade had agents all 
over Africa or that it paid any particular attention to 
the colonies of Nyasaland, Hast Africa, and Uganda. 
I believe I drew attention to the fact that the real 
ravages caused by the trade in bird-skins had occurred 
in the more southern parts of South Africa, in Angola, 
the Gaboon, and French Congo, the western parts of 
Belgian Congo, all the rest of French West Africa, 
and perhaps the British colonies of the Gold Coast, 
Sierra Leone, and the Gambia. That is to say, im 
these regions numbers of natives and a few Europeans 
or half-castes are at work shooting birds of remarkable 
plumage in order to export their skins. The greater 
part of this trade is directed in the first place to 
Marseilles and Bordeaux. I have no doubt that the 
fourteen or fifteen birdskin-selling firms of London are 
correct when they assert they have no agents _and no 
direct relations with any part of Africa, British or 
otherwise. They probably receive their supplies from 
the French ports and Paris, Antwerp and Amsterdam, 
perhaps also from Triesté. But inasmuch as they 
and other plumage traders in Great Britain act as the 
means of supply of the plumage of insect-eating birds 
to millions of women and a few men, they are indirectly 
concerned with a traffic which in my opinion is al- 
together disastrous to agriculture and to the checking 
of germ-diseases in Africa. Mr. Read stated that 
the customs returns of East Africa and Nyasaland 
show no indication of the exportation of bird-skins. 
That may be so, but I have reason to know that many 
skins (insect-eating birds of attractive plumage being 
mostly small in. size) are sent from those countries 
through the parcels or even the letter post. Birds 
are but seldom shot and skinned for purposes of gain, 
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but in order to make presents to friends in England, 
and also partly from the sheer love of shooting and 
“collecting ’” some object of great beauty. 


Why, I ask, should any useful or harmless bird be 
killed at all except where it is needed for food? The 
marabout stork, for example, is a much needed 
scavenger and has little or no records of blame for 
destroying livestock. Yet it is killed, partly because 
it is an easy mark for a rifle, and partly because under 
the tail are the few delicate, filmy plumes which are 
much valued by milliners. Egrets or any form of 
white heron subsist much more on insects than on fish ; 
in some species entirely on insects. Why should a 
single white heron be killed? Not even a savage 
would think of eating the bitter flesh, The excuse 
that their plumes are a decorative article of wear is no 
excuse at all. 


I would therefore suggest that the Colonial Office, 
in regard to all the Crown colonies and protectorates 
in Africa, and the Foreign Office in regard to the 
Sudan, should seek the expert advice of the bird 
department of the Natural History Museum, and ask 
that a list of names might be furnished of all rare, 


- beautiful, or remarkable insect-eating birds still found 


in Africa, and that this list should be sent out to the 
Governors of the respective countries, accompanied by 
instructions or suggestions that the aforesaid birds 
should be added to the lists of creatures under the local 
game law which it is forbidden to kill. But at the 
same time, inasmuch as it is very difficult to carry 
out literally such penal legislation, I would further 
propose that the Governors should be instructed to 
make a frank appeal to both the Huropean settlers and 
officials and the natives of the country they administer 
to respect these forms of bird life which are useless 
for food and perfectly harmless in their relations with 
man; the reason given being the important part that 
such birds play in keeping down insect pests. Asa 
concrete instance I would suggest that the crowned 
crane throughout all Africa under British influence 
should be a privileged bird, because it subsists chiefly 
on locusts, grasshoppers, beetles, and other more or 
less harmful insects, yet does not interfere with native 
or Huropean crops. Not long ago the crowned cranes 
were abundant in the landscape of the Egyptian Sudan, 
but a dead set has been made at them by tourists of 
all degree, partly because they are not shy of men and 
are so beautiful in appearance. I was informed not 
long ago in Germany that the Prince of Liechtenberg 
in 1909 and 1910 killed or caused to be killed over a 
thousand crowned cranes in the Anglo-Kgyptian Sudan 
in order that he might select 600 of the best heads of 
this beautiful bird, with its golden crest, white cheeks, 
and black top-knot, to be set up on brackets for the 
ornamentation of the immense smoking-room in his 
palace. Before the white man came on the scene the 
native left unharmed all such birds as I describe, or 
even revered them for their beauty. 


II.—Looking at the whole question of sleeping 
sickness through the big end of a mental telescope, 
and refreshing my memory by reading up several works 
by Portuguese and other writers, including those of 
the late Dr. Héli Chatelain (a Swiss medical missionary 
who resided and worked for many years—the ‘eighties 
and ‘nineties, especially—in Angola), I view the ques- 
tion thus :— 


Though sleeping sickness is first recorded in history 
as a disease afflicting parts of westermost Africa 
(Senegambia), it seems by the beginning of the nine- 
teenth century (possibly much earlier) to have estab- 
lished a nidus in Angola, from which it has never since 
been chased. In fact, reading the works of nineteenth 
century writers (especially those of Dr. Chatelain) one 
is able to recognise sleeping sickness as the standing 
plague of Western Congoland, and above ail the 
northern half of Angola. It seems scarcely to extend 
its ravages to the south of the Benguela region or into 
the Nano highlands. Again and again it would seem 
as though this dreadful epidemic started on a fresh 
career from an Angolan basis and ravaged the Congo 
basin. The traditions of many of the peoples of 
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Central Congoland are to the effect that sleeping sick- 
ness was known to their far-back ancestors and that it 
recurs at intervals as a devastating plague, always 
coming from the west. As it is comparatively a 
matter of no moment at the present day in westermost 
Africa, it would seem that we might concentrate our 
attention on Angola as the great source of its recurrent 
devastations. I mean, if it could be stamped out of 
Angola it might in course of time be exterminated all 
over Africa. Now the part of Angola to which I 
allude (the northern half, and a region which I have 
myself visited somewhat in detail many years ago) is 
singularly devoid of big game, and in spite of sleeping 





sickness is somewhat densely populated. Southern 
and south-western Angola which are comparatively 
free from this disease, are on the contrary—or' were at 
the time of my long-ago journeys—one of the richest 
big game regions in the world, but were somewhat 
scantily populated, except in the Nano highlands (where 
big game is absent). I believe the prevailing tsetse of 
the northern half of Angola is a local variety or sub- 
species of palpalis. I observed tsetse frequently in 
Southern Angola, away from the highlands where they 
do not seem to exist, and they used in those days to 
transmit the nagana disease, so that possibly they were 
probably morsztans. 
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Mr. H. G. Priwmer, M.R.C.S., F.R.S., F.L.S., F.Z.S., called and examined. 


3236. (Chairman.) I think that we all in this room 
know your pathological work in connection with 
trypanosomes, and I believe you have paid particular 
attention to trypanosomiasis in man and animals ?— 
Mes. 

3237. Perhaps, before we go into the details which 
suggest themselves to us, you would kindly give us 
your opinion on one or two general points. We, as 
the Committee, are particularly investigating sleeping 
sickness in Nyasaland caused by or carried by mor- 
sitans. Have you come to any conclusion as to 
whether the disease carried by morsitans and produced 
by T. brucei or I’. rhodesiense is the same disease as 
the disease caused by J. gambiense and carried by 
palpalis?—-No.. When the disease is caused by 
Trypanosoma gambiense, it does not run quite the same 
course. The latter is a more acute form apparently. 

3238. Have you seen cases of both yourself ?—Yes, 
I have seen cases of both—one case of rhodesiense and 
three of gambiense. 

3239. Could you amphfy your answer at all and 
say how far they differ and in what respects ?—No, 
because my experience is so small. 

3240. But you are familiar, no doubt, with the 
literature and with other people’s work. Have you 
formed any opinion on that ?’—The only. case of 
rhodesiense I have seen is one that was here in London. 
There was one case of gambiense which to my mind 
was like it, and that was the case of Captain Tulloch, 
who died here. That was a more acute form. 

3241. Do you place any reliance on the fact that 
the trypanosome develops in a different way in the 
case of morsitans from the development in the case of 

alpalis ?—The flies are very nearly alike. 

3242. The development, as far as is known, is also 
similar P—We know very little of the development of 
rhodesiense in the fly, I think. 

3243. Is there any way of accounting for the 
different forms the disease takes in the two countries ? 


—I think you will find the same thing im the experi- 
mental diseases evoked in animals. You get some in 
which it is acute, and some in which it is chronic. 

$244. But there is no reason at present known to 
us why in Nyasaland the acute form should. prevail, 
and in Uganda the chronic form ?—In the West Coast 
it is still more chronic. The initial outbreak of any 
of these diseases is more acute, as a rule, than the 
later, and then it gradually becomes less and less 
acute, I should imagine. 

3245. We have been told that up to date in Nyasa- 
land there have only been 153 cases identified. Would 
you judge from that that there is not much danger 
of the disease suddenly fulminating and becoming 
epidemic ?—I should think that at any moment, under 
the proper conditions, it might become epidemic. 

3246. You do not think there is any inference of 
safety to be drawn from the fact that up to date the 
disease has been purely sporadic ?—I think that it 
depends on the aggregation of people, and so on, very 
much. The population is very scattered, I gather. 

3247. I do not know whether it is fair to ask you 
whether you have come to any conclusion as to whether 
the disease is spread in Nyasaland by the fly from 
man to man, or whether you think that it is spread 
from the trypanosome |of the antelope to man ?— 
I have no means of judging. 

3248, Can you suggest any line of research which 
would throw light on that problem ?—I think one has 
to accept very largely the opinion of the people who 
have worked at it out there, and all of them seem to 
be in favour of certain measures, of which you know. 

3249. We have had a good many measures suggested 
to us. Which do you think is the most hopeful line 
in your judgment ?—Most of the people who are 
working out there tell us that the only thing is the 
isolation of a certain area in which the disease could 
be studied under certain conditions. 
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3250. It has been suggested that an area of, say, 
five miles on a certain road, which at present is full of 
antelope and fly, should be cleared. What do you 
think we should learn from an experiment of that 
kind P—I do not think we ever know what we shall 
learn from an experiment, otherwise it would not be 
an experiment. 

3251. Do you think that there is any prospect of 
learning much from further entomological research ? 
—No. 

3252. If our funds are limited and money has to be 
spent, would you rather spend it on the experiment 
suggested by Sir David Bruce than on prosecuting 
vigorously any other sort of research ?—Yes. 

3253. I think you are one of the few people, are 
you not, who have treated the disease successfully ’— 
Yes. : 

5254. Would you tell us about the treatment you 
think best ?—I happen to be the person who carried 
out a large number of experiments, extending over 
many years, which were arranged and devised by a sub- 
committee of the Royal Society and we tried a very 
large number of drugs and chemical substances. It was 
known when the committee pegan to make its 
researches, that arsenic was the only drug which had 
at that time apparently had any influence over the 
disease. That was proved by Sir David Bruce as long 
ago as 1900. We tried various kinds of arsenic, and 
then the committee decided that we should try other 
things that were nearly related to arsenic chemically 
and we tried one of the nearest which was antimony. 
We found that the effects of antimony on animals 
were more marked and more definite and gave 
a larger percentage of cures than arsenic did. We 
used at first salts of antimony: the salts apparently are 
excreted very rapidly from the animal organism. 

3255. Does that apply to all mammals ?—It applies 
to all mammals. We tried the salts on human beings 
as well. They are so rapidly excreted that many of 
the trypanosomes escape the trypanocidal action of the 
antimony. We were getting to the end of a very large 
series of experiments and the thing was to find a form 
of antimony that would not get excreted so rapidly as 
the salts. In the horse, for instance: there is no 
antimony to be found in the horse three to four hours 
after the administration of a dose of a salt hypo- 
dermically. It is got rid of through the kidneys. 
Knowing that copper could be deposited in infinitely 
fine division electrolytically we tried the same method 
with antimony, and found that it could also be 
posited in an extremely fine state of division as abso- 
lutely pure antimony. We tried that under the skin 
and in the muscles and found that it caused. very 
much less disturbance than the salts which occasioned 
necrotic changes in the tissues. Then we dared to 
put the solid stuff into the blood vessels, and found 
that by doing that no irritation was caused. The 
particles of metallic antimony were taken up by the 
leucocytes and were altered by them into some soluble 
form which we do not know anything about. We 
found that instead of its being excreted in a few hours, 
you could find traces of the antimony in the horse in 
the leucocytes for four days. No accident happened 
with the.animals. Then it was tried on man. The 
Royal Society published in the spring a paper by 
Captain Ranken who worked with me for two years. 
The Egyptian army took it up, and he went up to the 
Lado. He has done now over 2,000 injections of 
metallic antimony into the vessels of humans without 
accident, so that from that point of view it is not 
dangerous as a method. The results from that I 
think have been better than the results from any 
other method of treatment which I tried during the 
years I worked for the committee of the Royal 
Society. Ne 

3956. We were told, I think, by one of the medical 
witnesses who came here that at present he was 
employing alternate treatment, arsenic and antimony ? 
—There are a certain number of cases. in which 
Captain Ranken has kept to antimony alone, and a 
certain number in which it has been given im_con- 
junction with mercury, atoxyl and various other things 
which have been found to be of use. 
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3257. In your opinion is that treatment better 
than the single treatment ?—I cannot quite tell yet, 
because it takes such a long time with these cases 
to know whether they are absolutely free or not. 
The difficulty with the treatment, it seems to me, is 
the question of the time at which it is begun. Captain 
Ranken has had to take any cases that were sent to 
him without picking them. The results to my mind, 
if you analyse them, show that if you get the cases 
in a fairly early stage you can cure them, but if you 
get them when the trypanosomes are in the cerebro- 
spinal fluid it is very much more difficult and there 
comes a time when apparently no treatment of any 
kind is of any avail. He has had'the largest experi- 
ence of this particular form of treatment of humans. 

3258. You look on it, at any rate, in the chronic 
form, if taken early as a curative treatment ’—Certainly. 
I have had cases under my own eyes that have been 
resistant to arsenic. The particular ones I am thinking 
of, the first cases in which antimony was used, had 
become resistant to arsenic and they were dying. 

3259, Did they both respond to the antimony ?— 
They both responded to the antimony and they are 
both living now. 

3260. Do you think that any further research is 
required with regard to improving the form of admi- 
nistration or the particular kind of antimony or arsenic ? 
—Yes. There is apparently a great deal of virtue in 
being able to give a form of antimony which does not get 
excreted very rapidly, and with regard to this particular 
form it takes a long time for the white blood corpuscles 
to turn the metal itself into some soluble form. It 
seems to be, as regards antimony, the best form. 

3261. You do not think that much advance will be 
made on that?—Not as regards antimony. Better 
things may be found, no doubt. 

_ 3262. You think that research should continue on 
those lines ?—Certainly, because as regards animals, 
you can cure 100 per cent. of rats suffering from 
nagana with antimony. We did, over a large series, 
cure practically 100 per cent. 

3263. Did they recover their normal, health and 
become perfectly well?--Yes. With larger animals 
the percentage was less and less, because we did not 
use the same trypanosome, and the animals were 
necessarily not of such a good type. With horses we 
used surra, because that is/a much more. fatal form in 
horses than nagana. 

3264. Treatment hitherto has been no use,.has it, 
in the acute cases, which they have had in Nyasaland ? 
—This particular form of treatment has not been tried 
there. Sir David Bruce has had no chance of trying it. 

3265. -I think he has not treated any cases at all ? 
—No, he has not treated any at all. 

3266. I have had handed to me with regard to the 
Nyasaland type the Report of the Principal Medical 
Officer at Zomba: “ Various treatments have in the 
“ past been given a trial:—Atoxyl, with immediate 
“ doses of Hydrarg. perchlor.; Soamin ;, Salvarsan; 
« Tartar emetic; and Dye B.S.” I do not know 
what that is. Is it a preparation of antimony >—No— 
an anilin, 

5267. “ In no case was there recovery, and in one or 
“ two instances in which some amelioration of the 
“ patient’s condition was observed the improvement was 
* merely of a transitory nature. Such slight improve- 
“ ment in symptoms is, however, occasionally noted in 
“ patients undergoing no treatment.’ They have not 
yet tried the pure metallic antimony apparently ?—No. 

3268. You have hopes from that treatment ?—One 
can only judge from one’s own experience of two 
cases. 

3269. And from——?—And from Captain Ranken’s 
work in the Lado which has been carried on for 18 
months or a little more. 

3270. Is that form of treatment sufficiently well 
known ?—No, I do not think it is. The technique 
is a little difficult, but he has had no trouble out 
there. fp 

3271. The difficulty of technique is the intravenous 
injection >—The technique is a little difficult and it has 
to be acquired, 
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272, Are there any definite lines of research which 
you would suggest should be carried out >—This parti- 
cular treatment is being carried out and it would be 
much better if it could be carried out on a still larger 
scale. 

3273. You suggest that this form of treatment 
should be made known and tried extensively ?—I think 
so, and I think that Captain Ranken who has had the 
most experience of it would say the same. 

53274. Have you ever made a post-mortem, or do you 
know the result of post-mortems on sleeping sickness 
cases >—No. Ihave had many bottles of specimens of 
organs sent to me. 

3275. What in your opinion is the actual cause of 
death, is it the mere mechanical multiplication of the 
trypanosomes, or is the action toxic ?—Toxic. One 
uses this as a term of ignorance. It is not mechanical 
in the cases that I have examined. 

3276. It is not mere mechanical clogging ?—No, 
not like it is in the acute form in animals. I have not 
seen that in the human brain. 

3277. Or spine P—No. 

3278. What changes does the spine show ?—You 
get varying amounts of degeneration. I should imagine 
that it is here often mechanical. You get cellular 
exudation round the vessels which exerts pressure, and 
you get atrophy of the nerve fibres and degeneration. 

3279. Produced by what ?—Partly pressure and 
partly “toxic,” but we do not know what it means. 

3280. Does that require further working out ?—I 
think it all wants further working out. All our 
answers are in terms of incomplete knowledge. 

3281. You say that you have done morphological 
work and experimental work on animals with brucei, 
gambiense, evansi, and rhodesiense >—Yes. 

3282. With that group of trypanosomes P—Yes. 

3283. Have you come to any conclusion as to 
whether the brucec which produces nagana in animals 
is one and the same with the rhodesiense which produces 
sleeping sickness in man ?—The strains I have worked 
with were not the same. 

3284. Can you distinguish them morphologically, 
do you think, at all?—I think so, without difficulty. 

3285. Can you distinguish morphologically rhode- 
siense from gambiense ?—I think I could with regard to 
the strains I have worked with myself, but I could not 
perhaps give guides 

3286. In the case of other people P—No. 

3287. You think that you yourself would not have 
much doubt, if you made an examination, as to whether 
a man was infected with gambiense or rhodestense >—I 
do not think I should have much doubt; I think they 
are different, at least the strains that I worked with. 
The only rhodesiense I have had is one which Dr. 
Daniels gave me; I kept it going some two years. I 
have carried it through a large number of. animals. 
I can only judge with regard to one’s own experience 
of these particular trypanosomes. 

3288. Was the strain varied by passing from animal 
to animal, or did you find it constant ?—AI] strains of 
trypanosomes vary enormously. 

3289, As you pass them from animal to animal P— 
Yes, if your pass them through certain animals. 

3290. Sir David Bruce told us that he had come to 
the conclusion that rhodesiense and brucez were one and 
the same ?—I cannot agree with regard to the strains 
with which I have worked. They were certainly quite 
different. 

3291. Another witness suggested to us (I do not 
know whether you have any opinion on the point) that 
brucez which gave nagana to susceptible animals might, 
under certain unknown conditions, change not in form 
but in effect, and become pathogenic to man ?—I do 
not see any reason why it should not under certain 
conditions. 

3292. There is much more to be learned ?—Very 
much more. 

3293. I do not know whether you can suggest any 
lines on which you think further research should 
proceed ?---I personally think the morphology of these 
things is taken in much too definite a way, because you 
can produce, by passing any trypanosome that I have 





worked with through various animals, things that are 
quite unlike the original trypanosome. 

3294, In form ?—In form. 

3295. And possibly in effect >—By using certain 
chemical substances you can do away with the micro- 
nucleus of the trypanosome. You can alter its mor- 
phology so much by environment or artificial means, such 
as chemical substances, that it is extremely difficult to- 
give any kind of formulation except a personal one. 
One knows what one has worked with, but to give any 
general kind of statement that would be satisfactory is 
very difficult. 

3296. The same thing may happen in the larger 
laboratory of nature ?—Yes, in a way it may. Another 
thing that is so difficult with regard to morphology is 
varying methods of preparation. If you want to com- 
pare trypanosomes they must be prepared uniformly. 
Many times I have had large numbers sent to me 
for an opinion to be given upon them, but it 
is very difficult because the methods of preparation 
differ from mine. You can only judge intimately 
about trypanosomes if you prepare them in your own 
way, because you can make them appear so different. 

3297. (Sir John Bradford.) First of all I want to 
ask you a few questions based on some of the 
answers you have given to the Chairman. With refer- 
ence to the case of Captain Tulloch, which has 
been mentioned to this Committee several times, I 
daresay you know that Captain Tulloch was under my 
care for a time, and so I am familiar with the case P— 
Yes, I know. 

3298. Did youactually have specimens from Captain 
Tulloch’s blood >—Yes. 

3299. What was your opinion as to the identity of 
that trypanosome ’—It was of the long form with a 
flagellum. In the specimens that I had there were 
never any short forms at all. 

3300. For the purposes of this Committee coul 
you give it a name ?—No, but you saw them at the 
time, if I remember rightly. 

3301. Iam afraid I do not remember.—I think I 
showed you some of them. 

3502. Yes, no doubt you did.— You might have 
said they were like nagana. 

3303. That is one of the points I want to elicit.— 
They were quite like. 

3304, I will put it im the form of another question. 
There was another patient of mine whose blood you 
have’ had many opportunities of observing who died 
from the typical diseese P—Yes. 

3305. He was one of the early cases. Now do you 
think that the trypanosomes in those two cases were 
identical ?—They were quite alike. They were both 
arsenic treated cases. 

3306. They were to all intents and purposes from 
a morphological point of view alike ?—Yes, quite alike. 

3307. Now one of these cases followed the typical 
chronie course, did it not P—Yes. 

3308. And the other one followed the acute course ? 
—Yes. 

3309. And they both of them came from Uganda ? 
—Yes, I believe so. I believe that Captain Tulloch 
was there. — 

39310. (Sir William Leishman.) Captain Tulloch con- 
tracted it in Uganda. : 

3311. (Sir John Bradford.) I suppose that it might 
be urged that the trypanosomes in these two cases 
were identical ?—If you accept morphology as the only 
criterion. ; 

3312. Yes, I. am only on the morphology at the 
present time. I want your opinion on the morpho- 
logical question.—I could not tell the difference. I 
have the specimens now. 

3313. You could not tell the difference even now ? 
—No. 

3314. They were both Uganda cases. One was an 
acute case and the other a chronic case. As regards 
the cases that you treated successfully, can you tell us 
about the morphology of the trypanosomes in those 
cases P—Yes, they were both of the long form. 

3315. Where was the disease contracted ?—In the 
north of Rhodesia, I believe. 
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3316. May I ask, because of course none of us on 
this Committee has the knowledge that you have on 
this matter, when you say the long form, do you mean 
a form of gambiense ?—There are two forms of gam- 
biense. I mean the form that has a flagellum apart 
from the body. 

3317. The long form?—Yes, with a flagellum 
extending beyond the body of the trypanosome. In 
the short form the flagellum ends with the body of the 
trypanosome. 

3318. You recognise, then, that some trypanosomes 
are dimorphic and some monomorphic ?— We described 
four forms in the brucei many years ago. There is 
more than one form in the case of every trypanosome, 
I should imagine. 

3319. I want to avoid, as far as possible, techni- 
ealities in this matter, but some of the witnesses who 
have heen before us have laid great stress in respect of 
the identity or non-identity of trypanosomes, on the 
question whether they aredimorphic or monomorphic. 
Do you accept the classification of trypanosomes 
that some are dimorphic and some are monomorphic ?— 
Yes, roughly. 

3320. In which category would you place gam- 
biense and rhodesiense >—Both of them dimorphic. 


3321. In which category would you place brucei ?, 


—Monomorphie, roughly, although it is not absolute, 
T think. 

3322. I think I am right in saying that you and I 
were more or less answerable for the naming of the 
Trypanosoma brucei ?—Yes. 

3323. You have specimens of that still ?—Yes. 

3324, Would you tell the Committee whether the 
specimens you have exhibit two forms or one form ?— 
We described the ordinary form, a long form with 
a flagellum beyond the end. We also described large 
forms that you find in certain parts of the body. We 
also described forms with granules that you find 
in certain states and certain animals. There was no 
dimorphism qua the flagellum, which is the point that 
you were speaking of, that is a short form with no 
flagellum beyond the body. We did not find any. 

3325. Would it be correct to say that at the time 
of our observations that was not a point to which we 
greatly directed our attention ’—Yes. 

3326. You still have that original strain in the 
laboratory, have you not ?—I had until recently. 

3327. Can you tell the Committee whether it has 
undergone any morphological change?—No, it has 
undergone no change, either in its morphology or in 
its effect upon laboratory animals. 

3328. At the present time does it not exhibit two 
forms, a broad stumpy form and a long form ?—No, it 
does not. 

3329. Do you think that it is at all likely, as has 
been asserted by some workers, that the trypanosome 
that Sir David Bruce sent home on that occasion was 
not the one that he had worked atin Zululand ?—How 
can lI tell? We had to accept what was given to us. 

3330. You know that that has been said, do you 
not ?—No, I did not know it had been said. 

(Mr. Rothschild.) I do not quite think that that 
was what was said. What was said to this Com- 
mittee was that what he sent home as bruces from 
Rhodesia and Nyasaland was not the same as what 
he sent home from Zululand. 

3331. (Sir John Bradford.) That may be so, but 
the other has been said. Ido not say it has been said 
to this Committee, but it has been said. (Yo the 
witness.) It is a point of some importance, is it not ?— 
Certainly. 

3332. As regards the question of the identity or 
non-identity of rhodesiense and brucez, certain observers 
have said with regard to Sir David Bruce’s original 
work in Zululand, that although he undoubtedly 
intended to send home the trypanosome that caused 
the disease which he was then investigating, by some 
chance or other he sent home another trypanosome. 
Do you think, from your experience and work with 
trypanosomes, that there is any solid ground for 
thinking that the trypanosome that was sent home, 
and that you and I described, was, so to say, not the 
one that Sir David Bruce thought it was ?—No, but 


original trypanosome in the rat. 


I do not see how you can tell. We had to accept 
the animal that was sent to us; we had no means of 
telling, 

3335. You have worked with what is now called 
Trypanosoma rhodesiense P—Yes. 

3334, Do you look upon that as different from the 
one you have described as brucei ?— Certainly with 
regard to those in the animal that was sent to me 
by Dr. Daniels. I had it going for some time. 
ea Do you base that on morphology only ? 
—No. 

5336. Morphology and clinical experience ?—Yes. 

3337. I think you told the Chairman that you are 
satisfied that one and the same trypanosome will vary 
in its morphology as a result of having passed throngh 
different animals ?—Yes. 

3338. Would you give us an instance of that? 
Would you name a trypanosome and the animal ?—T 
was thinking of the most gross example, and that is 
the passing of nagana through a cold blooded animal, 
a frog, as we did years ago. 

3339. Would you tell the Committee what the 
changes are ?—The trypanosome becomes very much 
smaller. Iam not quite prepared to give the actual 
measurements, but I should say roughly nearly half 
the size that it is in the mammal, and if it is put back 
in the rat again it gets very much larger than the 
You nearly double 
the length by passing nagana through a cold blooded 
animal, but inthe rat it gradually comes back to the 
normal size. The example that was most familiar to 
us was the growing of nagana in rabbits. It grows 
with great difficulty. You get a very chronic disease ; 
and there the trypanosomes are not the same to look at. 
They are smaller and they are thinner, and still more 
so in the goat where they grow with greater difficulty. 

3340. You are ‘satisfied that if they are passed 
through animals which are at any rate not very far 
removed they may alter in their morphology ?—Yes, 
they do, certainly, and by chemical means you can do 
away with the micronucleus. 

3341. Yes, but that is another point, is it not P— 
It is a question of how you can alter them by artificial 
means. That is the point. 

3342. One of the points I have in my mind is this 
—that some witnesses have gone so far as to throw 
doubt on whether the different trypanosomes in wild 
animals and so on are forms of one and the same. 
Have you any doubt that many of these, or some of 
these, at any rate, are specifically different ?—I do not 
think that our knowledge enables us to say at all 
without comparing the effect upon animals and without 
a uniform method of preparation. ~ 

3343. Provided that those conditions are complied 
with do you think that then you can definitely separate 
the different forms ?—I should say that if the experi- 
ments were extensive enough you could. 

3344. As a matter of fact would you separate 
gambiense from rhodesiense ?—Certainly. 

3345. I think you said that you would also separate 
rhodesiense from brucei ?—Yes. 

3346. You would separate rhodesiense from gam- 
biense ?—Certainly. With regard to the effect on 
laboratory animals, in my experience it is quite 
different. Therefore, if it is the same form it is in an 
exalted condition. Rhodestense kills all the ordinary 
laboratory animals much quicker than the gambiense 
that we have used. 

3347. Can you tell us roughly the difference, say, 
in a rat or any animal you like to take ?—The 
difficulty comes in again that the two strains of gam- 
biense that Sir David Bruce sent home acted differently 
upon laboratory animals. Withregard to the so-called 
gambiense, the form that produced exudation round 
the vessels of the rats that were inoculated (signs 
that were comparable to the lesions im humans) 
took very often six or eight months to kill a rat, 
whereas rhodesiense kills them in 16 to 20 days 
The longest is 20 days I think, and very often death 
occurred within that time. 

3348. In your experience with rhodesiense, have you 
had any animals survive for a prolonged period ?-—No, 
not without treatment, 
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3349. That is what I mean.—Rabbits even will go 
down under a month. 

3350. From the clinical point of view in animals 
would you say that the clinical picture produced by 
rhodesiense resembled at all that produced by brucez ? 
—No. 

_- 3351. In what-way does it differ ?—It.differs in the 
spleen principally I should think. Ido not think you 
ever get the same enlargement of the spleen in rhode- 
siense as you do in nagana, and you do not get the 
changes and destruction of the bone-matter that you 
do in nagana. Those are the only things I can think 
of at the present moment which are particularly 
concerned. 

3352. I gathered from a former answer that: the 
clinical picture, the symptoms produced by rhodesiense, 
are quite different in animals from those produced by 
gambiense-—much more acute ?—Much more acute. 

3353. I want to know whether the clinical picture 
produced by rhodesiense is very different from that 
produced by brucez, or whether it ‘resembles it ?—It 
more nearly resembles brucez than it does gambiense. 

3354. (Dr. Bagshawe.) You said in reply to the 
Chairman that you did not think that entomological 
research would lead to any appreciable result. What 
do you base that opinion on ?—Since it has done so 
little towards getting rid of the disease. 

3355. With regard to the control of trypanosome 
diseases in Africa, do you think it is impossible to get 
rid of the fly >—I do not know. 

3356. What was in my mind was, have sufficient 
attempts been made ?—That I do not know. 

3357. Has the subject been studied sufficiently P— 
We know the habits of the fly, do we not ? 

3358. I do not think we do know much. We know 
a little about palpalis, but I think very little about 
morsitans.. My own idea was that we have a great 
deal to learn.—On the entomological side ? 

3359. Yes.—It may be. My opinion on a thing of 
that: kind is not worth very much, because I have never 
been there and I do not know anything about the fly on 
the spot. 

3360. Do you think that if we got a more complete 
knowledge ot the habits and life history of, say, 
morsitans, we might possibly find a way of dealing 
with it—a practical method?—I should not have 
thought so, but I may be quite wrong. My work 
has. been entirely apart.from the insect side and I 
would ‘not. like you to attach any importance to my 
opinion. 

3361. (Mr. -Buaton.) With regard to your experi- 
ments with intravenously deposited antimony — is 
that the right way to describe it ?— You inject it 
into the veins. Solid particles of antimony are taken 
up by the white blocd corpuscles and converted. by 
them into some soluble form. 

3362. And deposited ?—No. They are converted 
imto’ a soluble form and then diffused through the 
blood stream apparently. 

3363. How is the first introduction achieved ?. Is it 
simply by mechanical means ?—Simply injected by a 
hypodermic syringe into the veins. 

3364. I thought you mentioned the word ‘ electro- 
lytically ” »_The antimony is electrolytically deposited 
on zine. 

3365. You said that this treatment has been tried 
in a number of cases of nagana, and successfully P— 
Yes, in animals. 

3366. Was that in Africa! ? —WNo; experimental 
animals here., 

3367. Did I understand you to say 100 per cent. of 
suecesses P—-With rats 100 per cent. It went down as 
the animals became larger and more difficult, because 
you could not get the same number or quality. 

3368. As regards the treatment. of animals. do you 
regard that as a hopeful line of treatment ?—Yes, I do. 

3369. Has it been practically tried to any very con- 
siderable’ extent ?-—It has been tried in a small way in 
Rhodesia. It has been tried with good results amongst 
the horses there, but it was done by a man who was 
yery busy otherwise. 

3370. It has not been pres introduced ?—No. 


3371. Perhaps not much is known about. it ?—No, it 
has never been pushed in any way. The Egyptian 
Government were the only people who took it up, and 
they sent Captain Ranken, who was working with me 
for a couple of years, to try the effect on humans out 
in the Lado. It is being tried on a fairly large scale, 
so we shall know whether there is anything in it or not. 

3372, On the human being P—On the human being. 

3373. Has it not been directed to the treatment of 
disease in animals there ?—It has not been tried on 
animals at all out there in any consecutive way. 

3374. No steps have been taken in that direction 
that you know of ?—No. 

3375. (Dr. Balfour.) It is a small point, but it was 
the Sudan Government, not the Egyptian Government, 
who sent Captain Ranken out.—To me it is Egypt. 
I did not know. 

3376. I have seen Captain Ranken’s work and can 
testify to the efficacy of the metallic antimony treat- 
ment, but it has certain disadvantages, has it not? 
—Yes. 

3377. If you miss a vein, as even an expert worker 
like Captain Ranken may do, you get necrosis of the 
tissues ?—Yes. 

3378. And occasionally you get constitutional dis- 
turbance ?—Yes, in a certain number of cases, especially 
old cases or cases in old people. 

3379. Are the constitutional elects due to the 
toxicity of the drug, or to some special condition of 
the patient ?—I should have thought the condition 
of the patient. We could kill old horses quite easily. 
With regard to fairly decent horses a much larger 
dose would have no effect on them constitutionally. 

3380. When you are treating a large number of 
cases there is very little time to go carefully into each 
caseP—Yes. It is only in cases in a certain stage, I 
think, that it can be any good. I think that there it 
can be of use. 

3381, The other day I was asked to recommend a 
drug for a case of Nyasaland sleeping sickness which 
is in London at present. IJ was unable to suggest any- 
thing new and I sought advice on the subject. Dr. Dale, 
of Herne Hill, suggested the use of the colloidal salts 
of heavy metals. They have come into use in the 
case of silver salts in dysentery.—Yes. Sir William 
Crookes sent to the committee of the Royal Society 
some that he had prepared of silver, mercury, and 
several strengths of antimony. Wefound the silver 
of no avail, the mercury of no avail, and the apSmbRy 
nothing like so active as the metallic form. 

3382. Do you think that bismuth would give any 
results P—I have never tried it. 

3383. The colloidal salt of bismuth would be much 
less toxic than ordinary bismuth ?—Yes. 

3384. So it would be worth trying. Colloidal salt 
of bismuth was recommended as a matter of fact.— 
My experience of the colloidal substances is that they 
become immediately chataged in the blood. so they 
are no longer colloidal. 

3385. 1 do not knew whether you have seen a note 
concerning a French preparation which has just came 
out, called antiluetin, used in syphilis. It is in part an 
oxide of antimony, a new antimony preparation which 
is said to be exceedingly efficient.—No, I have not 
seen it. 

3386. So that you cannot give any opinion as to 
that ?—No. 

3387. In the late stages the difficulty with antimony 
and all these drugs is the lack of penetrating power. | 
They cannot get thr ough the spinal membrane. . Now 
what is your opinion with regard to intrathecal injec- 
tion, using the blood serum of: a patient who has been 
treated, which presumably contains antibodies, and 
injecting that into the spinal. canal ?—I have no 
experience of that. 

3388. Is it not a line of treatment that might be 
usefully applied to these antimony-treated patients ?— 
It would very likely be of use, 

3389. Is it not worth while to pay sf it to Captain 
Ranken as a method worth trying ?’—yYes. I tried 
injecting antimony into the spinal canals of animals. 

3390. Is not that dangerous >—We lost no animals. 
We treated one animal with very acute surra, that 
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ordinary injections had not touched, for eight ‘or nine 
months. - It constantly got a recurrence. 

3391. Would you not, rather employ a serum in 
a human being than antimony itself ?—No, but. I 
think it quite a thing to try. 

3392, Dr. van Someren tried it for some cases in 
1908 or 1909 in Uganda... They were cases in extremis 
he admitted, and not suitable for the test, He got no 
results, but it might be well worth while repeating the 
work in the Lado ?—I think so. , 

3393. Now, possibly, by adding something to the 
antimony or trypanocidal drug, it would act as a 
carrier to convey the drug through the spinal membrane 
into the spinal fluid ?—Yes, if we could find something. 

3394, Something like urotropin. which passes. so 
readily into the canal that it can easily be detected 
in the spinal fluid. Would it. be possible to combine 
urotropin with antimony ?—Quite, I should think. 

3395. Would it have any action on it?—I do not 
think it would. Antimony is very inert asa metal. It 
might be tried. _ Both those suggestions would be very 
valuable to Captain Ranken. He has a large number 
of cases to try them upon. 

3396. I wrote to him some time ago about using 
urotropin, but I have not heard from him. Has he 
mentioned the matter to you ?—No. 

3397. Non-pathogenic trypanosomiasis may very 
often exist in a cryptic form. You cannot find the 
parasites by ordinary examination of the blood. Do you 
think that pathogenic trypanosomiasis may exist in a 
similar condition? Have you sufficient experience to 
say P—I should think it could. It all depends.on what 
value you attach to the ordinary microscopic examina- 
tion of the blood. You very often may inoculate an 
animal successfully, but not find any trypanosomes in 
the blood used by ordinary microscopic examination. 

3398. Is that due to the fact that there is a paucity 
of trypanosomes in the blood; or that the parasites are 
present in some special form ?—That I do not know. 

3399. You have formed no definite idea >—No, 
except in regard to the granules described by Fry. 
You'can burst.all the trypanosomes with concentrated 
salt solution, and the infectivity remains. Of course, 
there is the possibility of one or two escaping. 

3400. The passage of a trypanosome through 
animals may-result in increasing its virulence ?—Yes. 

3401. Do you think that such passage might alter 
also what, you may call its. “selective capacity,” and 
that a trypanosome which had not. been originally 
pathogenic to man might. become so by having passed 
through animals ?-—I think it is quite possible, the 
man being in a certain given state. I suppose that all 
parasitism comes about in that way originally. 

3402. The man would have to be in a special con- 
dition, you think ?—He would haye to be in a. special 
condition. 

3403. Do you think that a feasible explanation of 
what has happened in Nyasaland ?—I should think so. 

3404. Professor Minchin put forward that view and 
you yourself hold it —Yes. . 

3405. (Mr. Austen.) Whence came the trypanosome 
sent to you by Dr. Daniels that you regard as Trypano- 
soma rhodesiense >—He sent me a rat inoculated from 
a patient here. ~ 
_ 3406, But was the strain derived from Nyasaland 
or Rhodesia 2—Dr. Bagshawe could tel) you where the 
first case came from. 

(Dr. Bagshawe.) That was from North-Hastern 
Rhodesia. ~~ 

3407. (Mr. Austen to the witness.) You told the 
Chairman that you think that at any moment the 
Nyasaland or North-Eastern Rhodesian form of sleep- 
ing sickness may become epidemic. Do you regard it 
as a new disease ?—I think that with such information 
as | have with regard to it; I should regard it:as a 
new disease. As I have been saying to Dr. Balfour, 
if you had a man in a given condition, an animal 
trypanosome might possibly be able to grow in him. 

3408, Would that explain the simultaneous exis- 
tence of the same disease in several widely different 
parts of Africa ?—It is not in several widely different 
parts, is it? Did not the Uganda. disease come from 
the, West Coast ? 
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3409. IT am not talking. about the disease caused 
by Trypanosoma gambiense, but. the Nyasaland. or 
Rhodesian form of the disease. Unless I am mistaken, 
I believe that that disease has been diagnosed not only. 
in Nyasaland but in North-Eastern Rhodesia, in 
German East Africa, and in Portuguese East Africa, 
and that it exists in at least four centres ?—They are 
all in communication, are they not, by trade routes? . 

3410, Would. you. regard it, as probably having 
arisen from.one source ?—It is very difficult to give an 
opinion on that point. : 

3411. You have nothing to go upon?—I have 
nothing to go upon. I have only worked with the 
disease here, and not. out there... It is impossible for 
me to give an opinion... . 

3412. You have stated that. you consider. that 
Trypanosoma rhodesiense is a distinct species from 
Trypanosoma brucei ?—The two I have had to work -with 
are certainly distinct. both morphologically and in their 
effects upon animals. 

3413. Do you consider that Trypanosoma -rhodesi- 
ense would always be pathogenic to man or would. it 
only be occasionally pathogenic ?—It may wear itself 
out like. the disease has on the West Coast. . All such 
diseases tend to wear themselves out. 

3414. You must excuse my ignorance but I do not 
quite follow. You said, I think, in reply to Dr. Balfour 
just now, that if you passed the same trypanosome 
through the same species of animal several times you 
raised its virulence >—You may or may not. 

3415. It does not always occur ?—No, and it occurs 
under conditions we do not know anything of. 

3416. May the virulence be diminished instead..of 
raised by passage in that way ?—Yes, it may: 

3417. And in that. case it may become. non-patho- 
genic to the animal ?—Yes. All these things are not 
certain; as there are so few facts. 

3418. There is a condition of non-pathogenicity.or 
equilibrium in the case of Trypanosoma, brucet in the 
big game, or in the case of, Trypanosoma lewisi in the 
rat, [ take it P—Yes. 

3419. That stage exists in animals however: it is 
arrived at. Do you consider that there is at the present 
time any evidence of immunity, so far as you know, to 
trypanosomes among human beings? I am speaking 
of the Rhodesian form.—I have no means of judging, 

3429. You do not know ?—No. 

3421. Do you consider it likely that if there were 
immunity a white man, would possess that. immunity ? 
—I. do not see why he should. 

3422. This is what isin my mind. Assuming such 
immunity to exist to a partial. extent; would it not~be 
more likely to be found among. people who had. been 
exposed for an indefinite time to infection by trypa- 
nosomes, rather than among people who. had. -been 
shielded from it. by their geographical position P—Yes, 

ou would expect it to be so. ». 

3425, As you,are doubtless aware, one explanation 
of the failure of Dr. Tamte to infect-himself in his well 
known experiment is that he was immune ?—That sort 
of thing has been done often. Pettenkoffer swallowed 
a spoonful of cholera bacilli. You must be-in a certain 
state for many diseases to affect you. 

3424. Two factors must be present ? 
sufficient ?—Yes. 

3425. We know that with regard to other diseases, 
diphtheria, for instance >—Yes, 

3426. (Sir Stewart Stockman.) With regard to these 
animals that you cured, you tried reinfecting them, did 
you not ?—Yes, some of them, . 

3427. With what result >—There was no protection. 

3428. In no case P+—No. 

3429. Do you think there is any stage at-which you 
could cure them and leave them immune ?—We did 
not find that in any case. 

3430. They were immune in no case 2—No. 

3431. (Mr. Rothschild.) I do not wish to “labour 
the question of entomological research, but there is 
one point which arose out of an answer you gave to 
the Chairman. You said that you thought from what 
you have read of the works of. others that. the best 
method of research would’ be by trying the experimert 
of clearing a, certain .area of.game.and_ surrounding it 
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with a fence and putting scientific workers to work to 
see what the result was ?—Yes. 

3432. Do you not think that the success of that 
experiment depends a great deal on our learning 
various things about the fly of which we are ignorant ? 
For instance we are absolutely ignorant as to the 
distance the fly will travel, and it is of great import- 
ance to know what width of country outside your 
experimental area you would have to clear of bush to 
prevent outside flies from coming in and altering the 
percentage of infectivity; is not that so?—Yes. 

3433. And there are also doubts as to whether the 
fly does not undertake periodic migrations for the 
purpose of reproduction during the breeding season, 
and not always to the same place. 
facts have to be ascertained before you could select an 
area and put it into a suitable condition for your 
experiment? Ought you not to undertake that kind 
of research in order to make your experiment a suc- 
cess >—Yes I quite agree. Judging only from what 
has been done up to the present time with regard to 
the investigation of the fly, it does not seem to me that 
deductions from that would lead very much further, 
but I may be entirely wrong, because I know nothing 
of the place, or the fly there. 

3434. I quite understand that what has been pub- 
lished about the fly appears more or less to be the full 
extent of what we can ascertain, but as far as I know 
the definite bionomics published concern only the 
Uganda palpalis, and we know practicajly nothing 
about the morsitans.—That is so. 

3435. (Dr. Chalmers Mitchell.) In reply to Mr. Austen 
who was asking you about Dr. Taute’s case I under- 
stood you to say that the state of the person might 
influence the question of whether the infection took 
or not ?—Yes. 

3436. In the case of animals, you have injected a 
very large number of animals with trypanosomes have 
you not P—Yes. 

3437. Do you find they often do not take?—No, 
never. 

3438. They take every time?—Yes. What I said 
referred to the initial infection, the way the thing 
becomes parasitic. I meant that you must have a 
man in a particular state (presuming that the 
rhodesiense is brucec) for the animal trypanosome to 
be able to affect him. 

3439. You mean for the creation of the thing P— 
Yes, for the creation of the parasitism. 

3440. Now that rhodesiense has been created, would 
you expect it to take or not expect it to take every 
time it was properly introduced into a human body ? 
—Yes, from one’s experience of animals, I should 
expect it to take quite readily, because it is in a very 
active state at the present time. 

3441. In reply to various members of the Com- 
mittee you have told us a good deal about your views 
on the morphology of these trypanosomes. I gather 
that you find very great difficulty, because of the 
different way in which the preparations have been 
made ?—Yes. 

3442. But behind that have you the opinion that 
they are separate although not easy to separate or 
that they are not separate? Have you formed an 
opinion ?—There are certain groups that one has 
separated in one’s mind from working with them. 

3443. I know that you dislike names, but can you 
put gambiense into a group of that kind? Do you 
think that that is fairly separate?—I should put 
gambiense and rhodesiense and pecaudi together, but J 
have not anything to show that that is definite. 

3444, On the whole you are disposed to think that 
they are separable?—Yes, I think one can separate 
them, having worked with them. 

3445. Even although it is very difficult in a 
particular case—if they have been for instance over 
treated with arsenic and spoiled ?—Yes. 

3446. I forget exactly the question you were asked, 
but I understood you to say that your answer was 


modified so to speak, because the case of which you » 


were speaking had been treated with arsenic ?—Yes. 
3447. That the form of trypanosome had been 
sophisticated )—These were cases of sleeping sickness 


Would not those: 


of a different clinical course, and in both cases they 
had been heavily treated with arsenic, and in both cases 
the trypanosomes were of the long variety rather than 
the short variety that you associate with sleeping 
sickness. 

“3448. Do you mean by that that the production 
of this long variety might possibly have been due to 
the action of arsenic P—No. Ifound them in animals 
in the same way without knowing why they became 
long or short. 

3449. Then why did you bring arsenic into it at 
all? I do not understand.—There was nothing 
characteristic in these particular trypanosomes of 
sleeping sickness. If you had shown them to anybody 
he could not have said that they were characteristic of 
human sleeping sickness. 

3450. I follow. Now, when trypanosomes are 
found in a wild animal (for instance we have had 
reports that trypanosomes have been found in a 
percentage of wild animals by Dr. Kinghorn and 
other people) have you much faith in the power to 
distinguish in that way and to identify the trypano- 
some in that way P—No, not in that way. 

3451. Would you attach much value to it if you 
were told that a particular kind of trypanosome had 
been found in 15 per cent. of freshly killed koodoo for 
instance ?—It would depend on the kind of trypanosome 
—a long form of trypanosome or a short. Those are 
the characteristics that you can instantly tell even 
with bad preparations, such a thing as the difference 
between the 7’. nanum and rhodesiense, for instance, ~ 
one a short form and the other a long one. 

3452. Take brucei and rhodesiense, for instance P— 
sudging from my own experience of strains I have 
used, I could tell the difference certainly. 

3453. Take preparations from newly-shot animals in 
Africa ?—It depends very much on the- personal ele- 
ment. If you are working with certain strains of 
trypanosomes forymany years, you get to know them 
although you cannot describe exactly by what means 
you get to know them. 

3454, Roughly for how many years have you been 
working with trypanosomes ?—Fifteen. 

3455. And you still find a little difficulty im being 
quite certain >—Yes. 

3456. Would you expect that a young man, how- 
ever clever he was, who had been working €or two or 
three years might fe relied upon ?—-He would be able 
to tell the difference between short forms and long 
forms, because those are obvious to anybody, but 
between bruce? and surra, for instance, it is not easy to 
distinguish at all unless you are continually looking 
at them. ; 

3457. Thank you very much. Now you have for a 
good many of years done a large number of experi- 
ments for the Zoological Society >—Yes. 

3458. I think I am right in saying that you have 
taken a special interest in the blood parasites, have you 
not ?—Yes. 

3459. And described many new forms P—Yes, 

3460. You have been on the look out for blood 
parasites ?—Yes. 

3461. Have you found any trypanosomes in reptiles ? 
—Yes. 

0462. Have you found any trypanosomes in birds ? 
—Yes, I have described 13 new ones in birds. 

3463. I did not mean any new ones in reptiles, but 
have you found any trypanosomes in reptiles P—Yes, I 
have found in the ordinary edible frog ordinary 
trypanosomes and I have described them in one 
other frog in which they have not been described 
before. 

3464. You also spoke (I think in reply to Sir John 
Rose Bradford) of having persuaded a human 
trypanosome to take up its abode in the frog ?—No, 
brucez. 

3465. Do you think it would be impossible or 
unlikely that in nature human trypanosomes or animal 
trypanosomes could effect their entrance into birds and 
animals and into reptiles?—They grow with great 
difficulty in birds and reptiles. I was only speaking of 
it with regard to the morphology. I could produce a 
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brucei that was 40 microns in length which is more 
than double the usual length. 

3466. Do you think there is a physiologically innate 
hostility between reptilian and avian blood in this 
respect P—The avian trypanosome would grow in a 
frog but not in a mammal, or only with great difficulty. 

3467. Have you found any trypanosomes in 
mammals in the Gardens ?—In one case, in a fat mouse 
from the Sudan. 

3468. What kind of trypanosome was it ?—Unfor- 
tunately the animal had been dead for some time, and 
I could not carry it on. It was of the long type. It 
looked roughly like brucez, but I have no evidence 
because I could not carry it on. I found a very large 
spleen. 

3469, You practically do not miss a post-mortem 
on any animal that dies the Gardens do you?—No, 
I have not missed any bird, reptile, or animal 
which had died during the last five years. 

3470. You have been-particularly on the look out 
for post-mortem symptoms and microscopic evidence ? 
—Yes. 

3471. You have found no trypanosomes in mammals 
in the Gardens ?—Only the one mentioned. 

3472. We keep a record of the locality from which 
our animals come. You will bear me out when I 
remind you of that P—Yes. a 

3473. From the Sudan and the Bahr-el-Ghazal 
in the last five years we had 11 carnivores and three 
gazelles on which you made post-mortem examinations ? 
—Yes. 

3474. You found no trypanosomes in them ?—No. 

3475. From North-Eastern Rhodesia and Basuto- 
land in the same time we have had two river-hog, one 
wart-hog,'three zebra and 21 different antelopes. Have 
you found any trypanosomes in them ?—No. 

3476. From British East Africa and Uganda in the 
same period ten carnivores, one river-hog, two wart-hog 
and a rhinoceros. Have you found any trypanosomes 
in them P—No. 

3477. I have picked out from our records only 
those animals which have come from areas in which 
sleeping sickness has been discovered. From West 
Africa, the Gold Coast, Gambia, Nigeria and the 
Cameroons, we have had three hyraxes, 37 different 
kinds of rodents, 55 carnivores, one river-hog, one 
wart-hog, two water-chevrotain and 31 different kinds 
of antelopes. You have found no trypanosomes or any- 
thing to suggest them in these P—No. 

3478. We were in a good deal of trouble about 
some swine (wart-hog I think) which died of a rather 
mysterious disease. You were interested and did not 
quite know what it was at first, and you made a very 
careful examination ?’—Yes, and cultivations. 

3479. And found no trypanosomes at all ?—No. 

3480. May I put it in this way, that if there had 
been tryparosomiasis or trypanosomes in any of these 
animals, your attention would have been aroused, and 
you probably would not have missed the fact ?—No,T 
think not. 

3481. (Dr. Balfour.) Did you examine the blood by 
cultural methods ?—Yes, whenever there was any 
suspicion, and by inoculation. If there is any doubt 
whatever, one does not rely entirely on the microscope. 
I could give you the numbers—they are considerable. 

3482. (Dr. Chalmers Mitchell.) Would you think 
that the effect of our climate or the effect of captivity 
would be likely to destroy the trypanosome ?—No, I 
should not have thought so. 

, 3483. It has been suggested to us, and it has been 
believed by many people, that the larger game of 
Africa form a permanent reservoir of these diseases. 
Speaking in a general way, do you not think it is very 
remarkable that in this list of animals and in all the 
animals that are alive coming from these parts of 
Africa, where trypanosomes exist, you have been able 
to discover no case ?—Yes, I have often thought that 
it is remarkable that one has not been able to discover 
any. 

3484. You take an interest when any case of an 
animal being very unwell happens in the Gardens P— 
Yes. + 
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3485. Would your attention have been called to it, 
do you think, if any animal had been very unwell, 
although it had recovered afterwards? — Yes, my 
attention often is called in such cases. 

3486. Acting with special consent, examinations of 
the blood for diagnostic purposes of living animals 
have been made from time to time ?—Yes. 

3487. So that in addition to the animals that have 
actually died, although opportunity has been taken of 
making an investigation, you have not found any cases 
in animals that have not died P—No. 

3488. (Sir William Leishman.) The ground has been 
so well covered that I will only trouble you with one 
You have told us the strain of bruce? 
with which you worked with Sir John Bradford so 
long ago, and you have told us the origin of it, and 
your opinion is that it was monomorphic ?—Yes. 

3489. And therefore distinct from rhodestense ?— 
Yes. 

3490. Have you had any opportunity of examining 
any other strain of bruce¢ sent from Africa ?—No, 
except specimens from Sir David Bruce and others. 

3491. From what place?—I have had constantly 
specimens of various trypanosomes that an opinion was 
wanted about, but I have never been able to experiment 
with them. I have had only the slides. I have only 
used the one strain that Sir David Bruce sent over 
in 1898. 

' 3492. Have you had an opportunity of examining 
films made from nagana infection in Zululand ?—Not 
lately I think. The last one was from an ox in Uganda 
which, you remember, was the subject of a paper by 
Stephens, I think. 

3493. Iam not clear that Iremember it. Is that 
the strain that you spoke of as pecaudi?—It was a 
dimorphic strain which Sir David Bruce thought was 
identical with the nagana, but I did not agree with 
him. He published a paper and then Stephens published 
a paper, to show that it was dimorphic. He went 
through all the old strains of the nagana that he could 
get and found that they did not correspond, and that 
the strain from the ox in Uganda was not the same 
as the original nagana strain. 

3494. With regard to the morphological changes, 
which you induced by passing the trypanosome through 
strange animals, by drugs and so on, you do not imply 
that the change in the trypanosome was permanent ?— 
I have never found it permanent. 

3495. When you put it back into the original 
animal would it resume its original shape ?—Yes, after 
one or two passages. 

3496. Eventually it would P—Hventually it would. 

3497. There is no permanent change ?—No, there 
is no permanent change. 

3498. I wanted to make that clear. You have told 
us that you have no evidence of trypanosomes in 
antelopes at the Zoological Gardens ?—No. 

3499. Have you had any material sent to you from 
Rhodesia from wild game showing what is supposed 
to be rhodesiense >—Yes, stray specimens. 

3500. Did you identify it morphologically as the 
same as the rhodestense you had been working with ?— 
No. 

3501. Was it different P—Yes. 

3502. Different in what respect ?—In that it was 
not dimorphic. 

3503. Where did you get the films from ’—From 
Zanzibar and Rhodesia. 

3504. Did they come from Sir David Bruce ?—Some, 
from the expedition. I should not care to say anything 
about these films because I entirely disapprove of the 
method of preparation for morphological purposes. 

3505. Quite so. Now have you any experience of 
the effect of human serum on the strains gambiense 
and rhodestense? Have you done any experiments 
yourself ?—Yes. : ; 

3506. With what result ?—Gambiense is resistant in 
my experience and rhodesiense is not. 

3507. That is what Sir David Bruce found ?—I 
believe so. 

3508. Your experience is the same as his —Yes. 

3509. Was the serum fresh serum ?—Quite fresh ; 
jt was my own serum. 
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3510. What proportions did you use P—About two 
to one. 

3511. Twice as much serum as trypanosome blood ? 
—Yes. I also heated it to 45 degrees to see if any 
difference was made by destroying the complement. 


3512. From your general experience and knowledge . 


of the life of the trypanosome do you think that it is 
possible that there is a further stage in development 
than any that we know of at present? I refer to 
pathogenic trypanosomes. Do you think that the 
life cycle is complete and that there are no gaps in it? 
—It is almost impossible to answer that with any 
certainty, granules being still under consideration. I 
would rather not give a definite opinion, 

3513. Have you any general impression one way or 
the other P—I think we do not know enough to make a 
certain statement, 

3514. What point would you lay the greatest stress 
on in establishing a species of trypanosome as a “ good” 
species —What do you mean? Asa type? 

3515. Yes, a type. What would you lay stress on ? 
—On the morphology and the effects upon animals. 

3516. In that order? You would attach most 
importance to morphology P—Yes, I think it would 
naturally come first. 

3517. Would you attach no importance to the 
intermediary host, the fly?—I have had so little 
experience that I could not speak of the fly. 

3518. (Sir Stewart Stockman.) I have been very 
much interested in the evidence brought out by Dr. 
Chalmers Mitchell about the absence of trypanosomes 
in these imported animals at the Zoological Gardens 
because it is rather difficult to control the importation. 
Is it the case within your knowledge that trypanosomes 
have been found in animals in other Zoological Gardens ? 
—Very few. I know very well two or three foreign 
Gardens where they have practically none. In five 
years’ examinations of blood from every animal that 
has died and from many that have not died, I have 
only found one trypanosome ina mammal. I have found 
lots in birds and reptiles. 

3519. Task the question because I very generously 
presented a camel to the Pretoria Zoo, and about a 
year after when somebody went round examining the 
blood of animals, they found the blood of this camel 
swarming with trypanosomes which were pathogenic to, 
dogs and various other animals and the camel was 
killed. 
—Yes, I have. 

3520. With negative results P—Yes, with negative 
results. I examined the animals that I thought likely 
eservoirs. 

&3021. By inoculation 2—No, not all by inoculation, 
aig those that were doubtful, whose blood was not 
healthy. 

3522. (Chairman.) There are one or two points on 
which perhaps I did not quite appreciate your answers. 
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Perhaps you will kindly help me. You say that serum 
treatment may be helpful?—It should be tried, I 
think. 

3523. Is it also prophylactic ?—I do not think 
one can say. These things should be tried. Sir John 
Bradford and I some years ago tried serum treatment 
in nagana and found that the presence of very large 
numbers of trypanosomes in the blood serum of dogs 
did not. protect other dogs when the serum was injected 
in large quantities. 

3524. You do not think we are likely to get a 
vaccine ?>—No. 


3525. One attack of nagana is not protective, I. 


understand you to say P—No. 

3526. Therefore probably one attack of sleeping 
sickness is not protective ¥— You cannot compare them. 
It runs a chronic course in one case and an acute 
course in the other. 

3527. Are you satisfied yourself that true rhodesiense 
has ever been found in wild game ?—From such speci- 
mens as I have had, which are not conclusive at all, I 
do not think so, but they have only been sent to me more 
or less haphazard. 

3528. From personal observation you tit never 
found any wild game with a trypanosome which you 
would unhesitatingly describe as_rhodesiense P—No. 
All my work with regard to rhodesiense has been done 
by inoculation from a human case here. 

3529. Do you know how many cases Captain Ranken 
has treated up to date ?—I think it is over 300, 
implying over 2,000 injections. 

3530. Of sleeping sickness? — Yes, 
sickness. 

3531. He is using the treatment for other diseases ? 
—Yes, for yaws. 

3532. When you find trypanosomes ina wild animal 
where the wild animal is tolerant, do they multiply 
and behave in the same way as where the trypanosome 
is pathogenic, or what is the difference if there is any ? 
—I have no experience of the wild animal in Africa. 

3533. Are there certain animals here which have a 
non-pathogenic trypanosome ?—I very much doubt the 
non-pathogenicity of trypanosomes. I think thatif you 
have them in the blood for some time they will produce 
some effects. . They may lower resistance, as people say. 
for want of a better expression. We do not know 
what it means at all. er 

3534. What inference would you draw yourself 
from the one experiment that Dr. Taute performed on 
himself ?—I can draw no inference from it. 

3535, He may have been lucky in what he inoc- 
culated himself with, or he may have ,been unusually 
resistant >—Yes. It has happened so with NSE 
inoculations. ° 

(Chairman.) Thank you very much. We are very 
much obliged to you for the assistance which you have 
given us. 


of sleeping 


The witness withdrew. 


Mr. J. O. Surrcors, M.B., B.Cu., M.R.C.P. (Edin.), called and examined. 


3536. (Chairman.) You are in the African Medical 
Service, I think ?—Yes. 
3037. What was 

Nairobi. 

3538. As what ?—Medical officer at Nairobi. 

3539. You have had practical experience, I believe, 
also in other parts of Africa ?—Yes. 

3540. In Nyasaland ?—Yes. 

3541. As medical officer, has your work been treat- 
ment or research work or both ?—Investigation, 

3542. Investigation on what line P—Finding cases 
of sleeping sickness, treating them when possible ; not 
research. 

3543. Have you come to any conclusion in your 
own mind as to whether the type of disease in Uganda 
amongst men which is carried by palpalis is distinct 
from the disease in Nyasaland which is carried. by 
morsitans P—Yes. 

3544. Would you kindly tell us why ?—The 
Uganda disease at the onset is usually an insidious 
one, It is very seldom an acute one. The Nyasaland 
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disease is invariably acute. The course of the disease 
is usually years in the Uganda disease. In the 
Nyasaland disease it is a matter of a few months, on an 
average four and a half. Interstitial keratitis, that is, 
opacity of the cornea, is unknown, so far as 1am aware, in 
the Uganda disease. In the Nyasaland disease, 17 per 
cent. of the cases have ‘opacity of the cornea. Then 
in the Uganda disease trypanosomes are not always 
present in the blood. Inthe Nyasaland disease they 
are always present in the blood and in a definite 
relationship to the stage of the disease. ‘Treatment in 
the Uganda disease is of great value, but in the 
Nyasaland disease, so far as natives are concerned, 
it is of no use whatever. 

3545.. What treatment have you found successful 
in eases of the Uganda disease 2—Atoxyl and soamin. 

3546. Soamin being almost the same preparation ? 
—Very nearly the same. It is less toxic, I under- 
stand. ' i 

3547. We have heard of a treatment to-day by the 
intravenous injection of metallic antimony. Have you 
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tried that at. all ?—I have given tartar emetic intra- 
venous injections. 

3548, Not actual metallic antimony ?—Tartrate of 
antimony. 

3549. What do you say about that treatment ?—I 
should think that further experiments might be done 
with it. It might be very valuable. Certainly after 
the injection into the veins the trypanosomes are 
remoyed from the circulation for a matter of perhaps 
10 days, after which they gradually return. 

_ 3950. How many cases have you treated or seen in 
Nyasaland of the Rhodesian type P—About 44. 

3551. Have you made any post-mortems or not ? 
—No. 

3552. The natives have great objection, I suppose ? 
—I do not think so. 

3553. Do you think that anything would be learned 
from post-mortem examinations ?—I do not think so. 
We know already the type of morbid anatomy found in 
trypanosomiasis. Ido not think it would help us very 
much. 

3554. Do you think that the morbid anatomy would 
be the same in the one type as in the other ?—Yes, 

3555. The disease is much more rapid in the one 
case than it is in the other ?—Yes. 

3556, That might to some extent alter the patho- 
logical appearances ?—Yes, it might. 

3557. Has your work been confined to sleeping 
sickness or have you general charge of the health of 
the people ?—General charge of the health of the 
people. 

3558. L suppose that through tropical Africa the 
death-rate is very high or higher than the EHuropean 
standard at any rate ?—I am not prepared to give any 
opinion on that. ‘ 

3559. You could not say ?—No. 

3560. You have not the data >—No. 

3561. Let us take Nyasaland. What are the main 
causes of mortality ?-— Malaria, tick-fever, smallpox, 
pneumonia, and venereal disease—syphilis, and yaws. 

3562. Yaws is a distinct disease from syphilis, is it 
not ?—Yes. I think that those are the chief causes of 
mortality. 

3563. Could you point out any disease as being the 
most serious cause of mortality ?—I should say 
malaria. 

3564. I suppose you could not give anything like a 
percentage ?—-No, I could not. 

3565. We have been told that up to date only 153 
cases of sleeping sickness have been recognised in 
Nyasaland. Therefore, the percentage of deaths from 
sleeping sickness compared with the percentage of 
deaths from other diseases would be infinitesimal ?— 
Yes, I quite agree, so far as we know. 

3566. From your own experience and your own 
work do you think there is danger in Nyasaland or in 
Rhodesia of that type of sleeping sickness becoming 
epidemic ?—It is a very difficult question to answer, but 
IT should think sleeping sickness is increasing to a 
certain extent. 

3567. Increasing ?—Slightly. 

3568. The carrier of the disease no doubt is a 
Glossina ?—Yes. we 

3569. What in your opinion is the reservoir from 
which the Glossina draws the trypanosome ’—Game 
and to a certain extent I should say human beings, but 
only to a very slight extent. 

3570. The cases are few in number. You.do not 
think they can all be accounted for by infection from 
man to man vid the fly >—No. 6 
3571. You regard game as the chief reservoir ?— 
Yes: ° Pen Ost : ; 
3572. You have not done any microscopical work 
on game, I suppose, and on the trypanosome in game ? 
—No. , 

3573. You have considered the question of helping 
us by practical suggestions for dealing with the 
disease, and I want first to ask you your opinion of an 
experiment which has been suggested in the way of 
clearing a certain space of wild game, and then seeing 
what the effect is on the infectivity of the fly, and 
whether the fly follows its favourite food. What is 
your opinion about that P—I should think that if a 
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certain space was cleared of game, there is no doubt 
at all that a good many of the fly would die, because 
they would have nothing else to feed on, Of course, 
remaining fly would to a certain extent spread. 

3574, The fly would migrate, you mean ?—Wouid 
migrate. 

3975. Would you regard that as a source of 
danger to human beings ?—Yes, if there are human 
beings living within a reasonable distance of the fly. 

3576. If the large game alone was dealt with what 
do you think would happen to the fly ?—I do not think 
they would migrate to the same extent. They would 
feed on birds or smaller animals. 

3577. Have you any reason to believe that they 
would cease to be infective when that was done ?—Yes, 
from what one reads I should think so. 


QR 


3578. What is your opinion about an attempted 


extermination of game ?—I think it impossible. 


3579. Will you kindly give us your reasons ?—You 
might apply it to a certain limited area, but to apply 
it to the whole of the tropical area is utterly 
impossible. 

3580. The whole of fly areas ?—I refer to the fly 
areas, It is quite impossible, I think. I have done 
quite a lot of travelling in Africa, and a fair amount 
of shooting. 

3581. How many years have 
altogether ?—A little over five years. 

3982. You do not look upon that as a remedy 
then ?—I do not. 

3583. What do you say about clearing operations 
round villages, and on the sides of roads ?—I think it 
is very important. 

3584. Can you give us any experience that you 
have had in that way ?—In a district in Nyasaland we 
cleared 200 yards very nearly round all the villages 
within the fly area,and in camping in these villages 
the fly was not evident as before. In fact, there were 
extremely few. : 

3585. What do you think would be an efficient 
clearing ; could you put any limiv?—A mile and a 
half to two miles would be quite good. 

3586. Is that a very expensive operation *—I do 
not think so. The natives of the villages would 
perform the clearing. 

3087. Do they work quickly and well ?—Yes. 

3588. Is it easy to get them to clear ?—Yes, 
very. 
3089. If you explain to them the reasons, do they 
appreciate them ?—Yes. 

3590. Supposing a quarter of a mile was cleared, 
would that have a considerable effect, do you think ? 
—Yes, I think it would have quite a good effect. 

3591. Do cattle live in the cleared villages Not 
oxen, but sheep and goats. Cattle only live at a 
village on the lake shore, which is several miles from 
the fly area. 

3592. With regard to removing healthy natives 
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‘from fly areas, are you referring to morsttans areas ? 


—Morsitans areas. It is a difficult thing to do some- 
times, because there is no suitable country to put the 
natives in. There is not a sufficient water supply. 

3593. Native huts take some little time to put up, 
I suppose ?—No, not very long. That is the least 
trouble. 

3594. You would not press that P—No; that should 
be the last means, 

3595. What do you say about segregation of the 
sick ?—I think that is important. 

3596. Is it only important when there are fly, or 
do you think there is any means of communicating 
sickness from man to man without fly ?—Only 
important when there are fly. 

3597. You do not think that mere contact is a 
source of danger ?—No. I do not think so. 

3598. Have you any opinion as to what work could 
usefully be done in dealing with the fly itself? 
—Measures should be taken to limit its spread and 
for its destruction. 

3599. Have you any practical hints to give us as to 
how those desirable things can be accomplished ? 
—yYes. I have some idea that fly are congregated 
at certain centres during the dry season, and one 
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might attack these centres in some way, to destroy 
either the fly at the breeding places or render the 
places unsuitable for them to live in. 

3600. Does that apply to palpalis or to morsttans ? 
—Morsitans entirely. I have not had very much 
experience of palpalis. 

3601. Do you think that entomological research 
into the bionomics of the fly is a hopeful proceeding ? 
—Again it is very difficult to answer. I prefer more 
practical methods, such as clearing and destruction of 
the fly or destruction of the breeding places. 

3602. We do not know the breeding places of the 
morsitans, do we P—No, but if you have fly living for 
nearly four months in one position alone, I take it that 
they breed there too. 

3603. When you speak of fly living for months in 
one place, do they shift after the rains or before the 
rains >—As the country gets more suitable after the 
rains have commenced or when the rains are com- 
mencing, the fly start spreading. In the meantime 
these are the only suitable places for them to live in, 
and they live there for a matter of three months. 

3604, Are they massed, so to speak ?—Yes, and 
then they start spreading at the commencement of the 
rains and during the rains. 

3605. Do you think that those homes, even if they 
are not breeding places, might be dealt with ?— Yes. 

3606. In what way ?—By burning, by destruction, 
the trees being cut down and allowed to dry, and when 
the grass and trees are all dry there should be an 
extensive and thorough burning of these places. 

3607. Have you ever, in your travels, found a place 
where there was fly but no game ?—No, never. 

3608. You have always found the two associated ? 
—No, I have found game without fly. 

3609. Outside the fly areas ?—Yes. 

3610. But in the fly areas, I mean?—'There are 
some places in fly areas where you find game but 
you do not find fly; places which are not suitable to 
the fly, or places where, during the dry season, the 
flies have retired to—their summer resorts. é 

3611. Is there anything in the external appearance 
of the country or the vegetation which accounts for 
that ?—Yes, open grassy plains and undulating country 
above the immediate level of the places where fly are 
found, and rocky barren country during the dry season. 

3612. (Dr. Chalmers Mitchell.) When you told the 
Chairman a few minutes ago that in your opinion game 
was the chief reservoir and man only an occasional 
reservoir of trypanosomes, were you thinking of the 
Congo type or of the Nyasaland type ?—The Nyasaland 
type. 

3613. Not the Congo type ’—No. 

3614. Going back in your mind, would you make 
any distinction between them in that matter ?—Yes. 
It is rather a difficult question to answer. I should 
say with regard to the Congo type that the reservoir, 
to a great extent, is man at the present moment. 

3615. You really meant in the case of the Nyasaland 
type when you answered ?—Yes. 

3616. You said that you had done a good deal of 
shooting P—Yes. 

3617. You have been in the fly belt a lot >—Yes. 

3618. Are you seriously alarmed for your own 
health >—No. 

3619. I take it that you would not sit and lounge 
about on the lake shores in Uganda ?—I would not sit 
and lounge about in the area where the Nyasaland 
disease is. 

3620. Have you been bitten often >—Not very often, 
because I am very careful not to be bitten. 

3621. You think it is really a serious risk P—I 
certainly do. 

3622. You know that the older travellers were 
bitten in very large numbers, and did not bother about 
it at all ?—Yes. 

3623. What is your explanation ?--I think they 
were very lucky. 

3624. Only luck ?—Only luck. 

3625. We have had one or two travellers who 
have told us how in thg early days they were 
bitten and bitten and bitten until they got ill merely 
from loss of blood, and how men under their charge 


were bitten and the cattle died all the time, the 
men not worrying about themselves. Naturally, no 
one likes being bitten, but though they knew it was 
dangerous to animals, they did not think it the least 
bit dangerous to themselves.—In Nyasaland there are 
a good many people who have been bitten over and 
over again by large members of flies and have never 
got the disease. Then Dr. Roux came there. He was 
only shooting three or four days in a place called the 
Dambo Patsanjoka; on the outskirts of the Dambo 
Patsanjoka there are a considerable number of flies. 
He was there with two other Europeans, and he got 
sleeping sickness almost immediately—after 3 or 4 
days. He was a missionary and he came from South 
Africa to visit some friends just outside the proclaimed 
area. 

3626. Had he porters with him ?—-He was shooting 
across country, and they went along the road. 

3627. He had not porters with him ?—Not during 
the shoot. He left the porters. 

3628. Which type of the disease was it he got P— 
The Nyasaland disease. 

3629. Was he killed ?—Yes, he died. Then there 
were the cases of Dr. Hardy and Dr. Greathead. 

3630. There are a good many people who have not 
been killed ?—Yes. 

3631. In Uganda it was rather different, was it 
not °—Yes, as far as the natives were concerned. 

3632. They practically always took the disease if 
they had the chance ’—I am not prepared to say that. 
I should say that a great many of them contracted it. 
There were probably many more risks there than we 
have in Nyasaland, and more intense infection. The 
natives go to watering places when they need not 
necessarily go into the forest. 

3633. You are medical officer, and your duties are 
fairly heavy and absorb most of your time, I take it P— 
I was medical officer of the district as far as sleeping 
sickness investigations were concerned, and to a 
certain extent I had to look after the.general health of 
the people, but that was not really the object. I was 
there for sleeping sickness work during this particular 
period. 

3634. You had no time practically for research ?— 
No, and I was not there for that purpose. Sir David 
Bruce was working in the same district on that line of 
work. 

3635. So far as your opinion on game being a 
reservoir is concerned, on what is it based ?—It is 
based more or less on research work which has been 
done, and furthermore on my particular experience in 
this district. 

3636. Ido not quite understand why you consider 
that game is a reservoir ?—In my opinion, the nearer 
you get to game in fiy areas, the larger the number of 
cases you come across. In my histories here of several 
cases which I have jotted down for the purpose, there 
has been always a history of a visit or a journey 
undertaken through fly and game areas before the 
people got sick—very shortly before. 

3637. How soon have people been sick when they 
have been bitten by flies P—Sometimes 4 to 12 or 13 
days. There is an incubation period, I think, of 4 to 
12 or 13 days. 

3638. Iam very much interested in what you say ; 
will you go on?—Then another reason is that no 
children have been found infected. If there were 
reservoirs immediately around the villages or in the 
villages, children ought to be infected. Then 65 per 
cent. of the males, and only 34 per cent. of the females, 
taking the number of cases that I noted up to the 
time I left, were infected. Practically half only were 
females. The males are more energetic; they like 
shooting game, and they go into’ fly areas and game 
areas, and therefore I think they get sleeping sickness 
more frequently than the females. 

3639, Interrupting you fora moment, according to 
the figures you have given, the people who go away a 
bit from the villages, the active males and so forth, get 
sleeping sickness more often P—Yes. 

3640. The history, so far as I have followed you, 
only applies to their going into the fly country ?—Yes, 
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3641. I want to know whether your opinion, that 
the game, apart from the flies, are a danger, is based 
on your own work or the very valuable work of Sir 
David Bruce ?—I have taken it from the work of Sir 
David Bruce and of Dr. Yorke. 

3642. (Mr. Rothschild.) I was struck by the fact 
that there is one single case on record of sleeping 
sickness caught in Uganda which ran an acute course. 
Do you think that that was due to the infection being 
carried by a different fly or because the patient was in 
a very sensitive condition at the time of infection ?—I 
should think that if it was the Uganda disease and the 
patient was in a very delicate state of heaith before 
he got it, it might run an acute course. It is certain, 
I suppose, that it was not a case of disease due to 
morsitans ? 

3643. The case died in London, an1 we only know 
that he contracted it in Uganda. He possibly was in 
a delicate state of health when he contracted the 
disease.—1 should think it quite possible to have 
acute cases of Uganda disease, very similar in type, as 
it were, to the Nyasaland disease. There are already 
these differences—for example, opacity of the cornea 
and the trypanosome always present in the blood, 
and a sleeping sickness stage which is very rare in 
the Nyasaland disease, whereas it is common in the 
Uganda disease, and so on. . 

3644. (Mir. Austen.) Do -you consider that game is 
the only possible reservoir in an area in which you get 
game and Glossina morsitans together? Apart from 
the question of a limited reservoir in human beings, 
is there nothing else besides big game?—I do not 
think so. 

3645. Nothing at all ?—Not that I know of. 

3646. No smaller mammals, bats for instance P— 
Not that I know of—I could not say. 

3647. You cannot say as a fact that there are no 
smaller mammals ?—I take it there must be some 
undoubtedly. I do not say whether they are reservoirs 
or not; I do not know. 

3648. You have not made any investigation on that 
point yourself ?—No. : 

3649. Do youregard sleeping sickness in Nyasaland 
as an old-established or a new disease ?—I regard it as 
an old-established disease. 

3650. Indefinitely old ?—Yes. 

3651. As old as the people perhaps ?—Yes. 

3652. Then if that is the case it would only be 
natural, from what we know of other diseases, to expect 
to find a high degree of immunity among the native 
population, I take it ?_Yes, that is the natural conclu- 
sion one would come to. 

3653. I think you told the Chairman or another 
member of the Committee just now that you consider 
the disease is slightly increasing ?—Yes, I think so. 
You might conclude that, but I do not know whether 
you would be right. 

3654. So far as youare yourself personally acquainted 
with the conditions and with the statistics, you consider 
that the annual return of cases is rising P—Yes, ii 
think so undoubtedly, according to the statistics. 

3655. May that not be merely due to the fact that 
the search for the cases is more thoroughly conducted ? 
—Yes, that may be so. 

3656. Have youpaid special attention to the bionomics 
of Glossina morsitans ?—Yes, to a certain extent. 

3657. Have you found the breeding places in 
Nyasaland ?—No. 

3658. You have no idea where the fly breed pP— 
I believe they breed at these particular centres that I 
have described, because they stay there for such a long 
time. One knows that they breed quite freely in the 
laboratory, and I see no reason why they should not 
breed there. ' 

3659. So far as you are acquainted with Glossina 
morsitans, is there any seasonal difference in the 
numbers that you find?—Yes, there Is seasonal 
difference in the numbers in certain areas and in 
the spread, the diffusion, of morsitans throughout 
the district. There is a decided seasonal difference. 

3660. Are you able to form any opinion as to 
whether the breeding season is the dry or the wet 
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season 2—I should think both, but I am inclined to 
think the wet season possibly more than the dry. 

5661. Does not that then rather tend to diminish 
the importance of these concentration areas, if I may 
call them so, in that you would have breeding going 
on in the areas to which the fly retires in the dry 
season, and also in the area outside ?—Yes, but if these 
places are the sources from which the fly proceeds to 
other secondary centres, I take it that if you destroyed 
the primary spots the secondary centres would cease 
to exist. 

3662. What is your opinion as to the possibility 
of exterminating Gloss/na morsitans in the sleeping 
sickness areas in Nyasaland ?—In some places it would 
be very easy and in others very difficult. 

3663. I think you have no experience with regard 
to North-Eastern Rhodesia ?-—No. 

3664. Then I may take it that you consider that 
to attack these areas to which the fly retires in the dry 
season would be the entomological method of pro- 
ceeding most likely te yield valuable results >—Yes. 

3665, Are you familiar with the details of the pro- 
posed experiment in game destruction?—Yes, more 
or less. 

3666. Can you give the Committee your opinion 
as to its desirability or value ?—TI think the result 
of the experiment would undoubtedly be what the 
experimenter desired. ~ 

-3667. I am sorry to hear you say that.—I mean 
the direct result of it; but with regard to whether it 
is going to serve ultimately any useful purpose, I do 
not think it will. I mean to say that in a certain 
definite area you could undoubtedly destroy the game 
if you choose to spend enough money to do it. You 
would undoubtedly diminish the infectivity of the flies 
because of the game destruction, but I think it is 
impossible to apply that throughout all the fly areas 
and all over large stretches of Africa. 

3668. Then if I may call for the moment the sum 
of money which would be devoted to this experiment 
the ‘ candle,’ you would consider the game not worth 
the candle ?—Yes, I think that is so. 

3669. If you were given, say, a relatively small sum, 
5,0001., to expend in combating the sleeping sickness 
problem in Nyasaland, would you tell the Committee 
what you would consider the best way to expend it >—I 
would firstly attack the fly centres in the way indicated. 
I would perform clearing round villages and at special 
areas along roads, so as to break up fly belts. I would 
also have natives or animals covered with sticky sub- 
stances as has been done in some places and paraded 
about to catch any flies immediately around villages, 
and at the same time I would supply certain of the 
villagers with rifles—muzzle-loaders—to shoot any game 
within a radius of, say, a couple of hours’ march from 
their villages so as to keep the game away. I think 
one ought to combine every possible method one has 
at one’s disposal to combat fly and sleeping sickness. 
I do not think that any one method is of very much 
value, except perhaps if one could really attack some 
of the fly centres and destroy them, as 1 think could 
be done; but you could not do it always everywhere 
all over Africa. You would have to choose your place 
and deal with each separate place entirely on its own 
merits. 

3670. I take it from that answer that you are 
decidedly in favour of entomological investigation in 
this connection being pushed to the utmost possible 
extent ?—Yes, as far as the destruction of fly goes. 

3671. You think that there is a decided possibility 
of definitely advantageous results being obtained from 
an attack on the fly ?—Yes, I think so, and also one 
would attack the game; but wholesale destruction I 
cannot see the value of, really. 

3672. You would agree that to attack the fly is the 
really radical method of procedure ?—Undoubtedly. 
Either of them is really radical. If you have the fly 
without the reservoirs then the fly is harmless, but if 
you have the reservoirs then you must do away with 
the fly. 

3673. But is it not possible that if you destroy one 
reservoir you may create another, whereas if you 
destroy the carrier you have destroyed the evil, root 
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and branch ?—Yes, I quite agree. The carrier is un- 
doubtedly the most important. Then you would 
minimise any risk that there might be. 

3674. (Dr. Balfour.) You have told us the ex- 
perience you have had of the Nyasaland form of the 
disease. What is your experience of the Uganda 
form ?--I have seen several cases at Nimule and 
between Koba and Wadelai. I have already stated 
what I think the differences are. 

3675. Do you think that the Uganda form is getting 
milder from what you know ?—I am not prepared to 
say that. 

3676. You cannot tell ?—I was there very nearly 
four years ago. 

3677. You have no recent personal experience ?— 
No, not personal experience. 

3678. Do you think that any form of drug aes 
is reliable in either form of the disease ?—} 
have been very good results with atoxyl, soamin, a 
tartar emetic. 

3679. In which form of the disease >—In the Uganda 
form of the disease. 

3680. What about the Nyasaland form ?—I have 
tried atoxyl, 1 have tried soamin, and I have tried 
tartar emetic, hut I have not succeeded in doing any 
good whatever. 

3681. You have never cured a case P—No. 

3682. Have you ever in the late stages tried intra- 
thecal injection, any spinal injection of the blood 
serum of a patient treated with some drug ’—No, I 
have never tried that. There was a certain amount 
of difficulty with injections in the ordinary way, and it 
would have been perhaps a little difficult to persuade 
them to allow a lumbar puncture to be performed. 

3683. Are trypanosomes rare and scanty in the 
blood of patients in the Nyasaland form in your 
experience ?>—They are invariably present. 

3684. But are they numerous or otherwise ?—It 
depends on the stage. During the early part of the 
disease there may be one or two in the whole prepara- 
tion. Later on there may be one or two in each field 
of the microscope, and later on you might have eight 
or nine. 

3685. They are numerous ?—Very numerous. 

3686. In the late stage there would be a distinct 
likelihood of the patient infecting a fly >—Yes. 

3687. In the early stages too ?—Yes, I think so. 
When one thinks of one trypanosome in one drop of 
blood and remembers that there are 14 lbs. of blood in 
the body very nearly, there may be probably 10,000,000 
or more trypanosomes floating about. 

3688. There is a distinct likelihood ?—There is a 
distinct likelihood. 

3689. Do you think that the disease 1s much con- 
cealed in Nyasaland by the natives ?—Yes, it has 
been. 

3690. I understood you to say that you think it is 
likely to spread ?—I think it is likely to spread; there 
is an indication. Weare finding more cases. It is 
true that the natives have hidden cases, but the finding 
of cases seems to be much easier now than it used 
to be. 

3691. With regard to the incubation period, how 
long is it before a man has to lie up after he has 
become infected, as far as you can tell ?—Almost 
immediately. 

3692. In a week or 10 days the symptoms are so 
bad that he has to lie up ?—Yes. I have a case here 
which I will give you if you like, A man went in June 
to a village. After being there a week he felt ill and 
was laid up for five days. He returned on the sixth 
day to his own village and from that time to the end 
he was laid up. 

3693. Is it true both of the Huropean and of the 
native that he has to lie up soon P-—Yes, I believe so. 

3694. You said that there is not much evidence of 
man to man infection in Nyasaland ?—No, there is not 
so far as I can see. 

3695. The distribution of cases does not suggest 
it P—No, the distribution of cases does not suggest it. 

3696. Have you traced any connection between 
cases in different parts of the country; that is to say 





cases being brought into contact, one case from one 
part of the country and another from another? Has 
there been any connection between them ?—Almost 
the whole of the villages have had cases. I havea 
map which you might have a look at. You can form 
some opinion from it. It has underlined in red all 
the villages in which cases of sleeping sickness have 
been found. 

3697. They are scattered about P—Yes, they are 
scattered about. 

3698. That is very interesting. Can you yourself 
speak the native dialect or language there ?—Yes, but 
I am not an expert at it. 

3699. Have you got much information out of the 
natives themselves ?—No, Iam afraid they are rather 
dull. 

3700. And I suppose that, like other natives, they 
are not very reliable?—They are reliable, but as 
regards finding out whether it is a new disease or an 
old disease or anything of the sort, the natives do not 
pay much attention to these things. They have never 
thought of it; they are only just beginning to realise 
that the disease is a definite disease. 

3701. Is the fly specially abundant where most of 
the cases have been found ?—Yes, the map shows that 
very distinctly. 

3702. Do you know of any case that has recovered ? 
—No. 

3703. Whether treated or not P—No. 

3704. We were told about one case of tolerance in a 
native servant. That was one of Dr. Yorke’s servants. 
Have you any similar experience to record ?—There 
was one case where the early stage of the disease 
seemed to be rather prolonged, that is to say the 
trypanosomes were present in the blood for a long 
time without showing any definite increase. 

3705. Was that a typical Nyasaland type ?—Yes. 

3706. The disease varies in type ?—Yes, but not 
very much. 

3707. Now have you any views about segregation 
camps ?—TI think if we perform proper clearings around 
the villages, there is no reason to have any segregation 
camp. You might have one or two cases in a village 
at one time. If the village is well cleared I do not, 
think there is any danger. 

3708. Have you tried what is called the serum 
reaction in testing the effects of human serum on the 
Trypanosoma rhodesiense >—No. 

3709. Nor gambiense >—No. I made no attempt 
to do any work of that description, because my time 
was fully occupied in going round the country and 
finding fly areas and cases of sleeping sickness, and 
Sir David Bruce was there for the purpose of doing 
the work your refer to. 

3710. Is Sir David Bruce’s theory in accord with 
the facts observed by you ?—His theory as regards 
what facts ? 

3711. As regards the question of rhodesiense being 
identical with bruce7. We know that you agree with 
him that the disease is distinct from the Uganda 
disease—Yes, the actual disease. J am not referring 
to the organism at all. : 

3712. Have you any opinion to offer as regards 
that P—No, I have not. 


3713. You cannot say P—No. 


3714. How do you account for the disease being so 
acute if man is resistant, because there is an idea that 
man is probably resistant to the disease ?—It is possible 
that some of these people get infected after a great 
deal of fatigue, after a severe journey or a long 
shooting trip in the district, or they may be in a 
slightly bad state of health before going out or 
something of the kind. There may be something of 
that sort; I think that there is some slight reason to 
suppose that. 

3715. Do you think also that it might be due to 
the fact that the trypanosome had been increased in 
virulence by having passed through a man or through 
an animal ?—I do not know; I could not say. 

3716. Have you any reason to suspect that fusca or 
pallidipes has anything to do whe) the ye of the 
disease P—No. 
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3717. You spoke of the case of Captain Tulloch. 
In connection with the acuteness of the disease in 
Uganda do you think that climatic conditions might 
cause a difference in the acuteness of trypanosome 
infection ?—I do not think so. 

3718. Captain Tulloch came home to this country. 
—J do not think that climatic conditions would have 
any effect whatever. When a sick man was removed 
to a healthier place, he might temporarily benefit, but 
it would not have any effect on the actual course of the 
disease itself. ’ 

3719. (Dr. Bagshawe.) I would like to ask you some 
questions first of all about this map which you have 
handed us. This includes, I take it, part of the 
proclaimed area or perhaps the whole of it?—It is 
actually the whole of what was the proclaimed area 
when I was there. 

3720. There are areas marked in red numbered 1, 
9, 3 and 4.—Yes. | 

3721. What are those ?—'Those I consider are 
primary fly centres where the fly congregate during 
the height of the dry season when they are not found 
in other places. 

3722. You would only find fly in the height of the 
dry season within those red patches ’—Yes. 

3723. What do you suppose is the reason of that ? 
—There is a lot of game near the areas. There is 
moisture in the areas, there is shade, and there is 
forest of a type which fly like. I think those are the 
main reasons. 

3724. I suppose that most of the country is subject 
to grass fires in the dry season ?—Yes. 

3725. Would the grass fires affect the primary 
~ centres ?—Yes. There is no very high thick grass 
there so that the fires do not burn very speedily. 

3726. They burn less speedily in the primary 
centres than elsewhere?—Yes. There is short grass 
under the trees. 

3727. So that the flies would get some protection ? 
—Yes. 

3728. What is the part of the map marked blue ?— 
Those are plains with short grass. 

3729. And no scrub?—Very little. 
isolated places here and there, perhaps. 

3730. Would there be any fly there under any 
circumstances ?—I have not seen any. 

3731. What is that (pointing to the map) ?—That is 
the lake shore. There is sand beyond that, and a 
slight amount of scrub between the blue and the lake 
shore, 

3732. So that over three months in the year there 
is no fly over all this neutral area ?—Hardly any. 

$733. Am I right in supposing that that is the 
Domira road ?—Yes, about there. It starts at Domira 
Bay. 

"3734. A line five miles north and south of the Domira 
road would come, according to the scale, about here and 
here (pointing to the map), and would include one of 
the primary centres—a comparatively small one P—Yes. 

3735, For three months in the year, if you had an 
enclosed area here, a good deal of it would be bare of 
fly p—Yes. 

3736. Do you think that an area enclosed by a fence 
five miles north and five miles south of the Domira 
road is a good place for the suggested experiment of 
game destruction in a localised area ?—Between the 
two lines that you suggest you would get very few game 
at all. 

3737, And in some parts of the year not much fly? 
—Not much fly. 

_. 3738. Then in that case it would not be a good 
_ place ?—I do not think so. The game is chiefly north 
and south of that. 

3739, Could you suggest a better place ?—If you 
really want to destroy the game you could easily destroy 
it below that—taking the southern line and taking the 
large area below that. 

3740.. Supposing that you were given, say, 5,000I. 
and told to use that to enclose an area with a serviceable 
fence, you would want an area which would include a 
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great deal of game and fly ?—I have already got a 
scheme for that purpose. 

_ 3741. May we see that?—This is almost purely 
diagrammatic (handing in diagram to the Committee). 
The fence would have to be at least 70 miles in length 
to enclose completely all that should be enclosed 

3742. Would that include more than one of these 
primary centres P—It would include practically the lot 
of them. There are three. That scheme was sub- 
mitted some time ago merely as a suggestion, and the 
idea was to cut off the game from water supplies 
entirely. 

3743. This proposed area has a sort of tongue 
running up to the north of the Domira road. The 
bulk of it is south and it includes primary centres 
1 and 2.—Yes. 

3744, Are there any natural features that would 
enable you to make your fence ?—I suggested that some 
of the trees actually standing in the area should be 
used as uprights. 

3745. Is that practicable ?—That is practicable to 
a great extent. I should say very nearly for three- 
quarters of the 70 miles. 

3746. How would you describe that particular part 
of the country? Is it open forest ?—Yes, it is open 
forest, and in some places thicker forest. The trees 
are pretty close together, and one could easily 
construct a fence, I think, to go round that particular 
part, with the exception of near the lake shore, where 
in some places one would have to carry stakes and put 
them in. 

3747. You consider, as I understand it, that. five 
miles north and south of the Domira road is not a 
good place ?—You would not find much fly, nor would 
you find much game there. You might travelling 
through on one day notice a number of flies, but if you 
were constantly travelling you would not find much 
fly always, and you certainly would not find much 
game. 

3748. Taking this area marked No. 3, what would 
its size be, how many acres or square miles ?—I should 
say about five square miles. 

3749. Do you think it would be of any use to 
enclose that, or would it be too small ?—If you wanted 
a place where you have game and fly, the better place 
to enclose would be No. 2 I think, because there you 
undoubtedly have large numbers of game. 

3750. In that case you would be dealing with a 
part of the fly area if you enclosed No. 2 ?—Yes. 

3751. In the wet season how would you prevent 
flies coming from No. 1 and No. 3?—You would have 
to clear extensively between those areas. 

3752. What clearing should you think necessary ? 
—I think two or three miles ought to be a very good 
amount of clearing. 

3753. That is to say a belt two or three miles wide 
all round ?—Yes, with no connecting forest whatever 
in between. The whole must be destroyed. 

3754. What do you think would be the cost of 
making such a clearing?—Very little indeed. One 
would need about 50 men working there for a fortnight 
or a month cutting down trees. That is all. They 
would cut them down and leave them lying till they 
dried, and when they were dry the grass and the trees 
would all be burned. 

3755. It was suggested to us by an authority who 
came from Nyasaland that the cost of clearing scrub 
in this part of Nyasaland would not be less than iW 
an acre.—Well, I have the opinion of several of the 
settlers and planters in Nyasaland, from whom one 
has enquired into these things from time to time, and 
they say that land required for planting (when you 
have to use very thorough clearing methods for 
planting tobacco or cotton for instance) requires one 
man per acre per month. One man can. get one acre 
cleared if he works a month. His wages are 5s. or 6s. 
a month. I would undertake to clear some of these 
areas such as I have described in a month with 50 
people, or to do it quickly say 100 people. That is 251. 
These statements apply only to attenuated forest 
connections between the forested areas which contain 
the fiy-centres, 
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3756. Would that include food and everything? 
—Yes The men would shoot game and live on the 
game. Some of the men would work for less if they 
were certain of getting a certain amount of meat. 
The men need not be paid in cash, because their hut 
taxes can easily be remitted. 

3757. It means a loss of revenue ?—Yes, it means a 
loss of revenue, but not actual cash paid out. 

3758. It comes to just the same thing ?—I do not 
know. 

3759. Now, to go to another part of the subject, if 
your idea about these primary centres is correct that 
the flies collect there in the dry season, it seems 
practicable to clear these patches of forest, to cut 
down the wood, and eventually burn it >—Yes. 

3760. Taking this area No. 1, what would the cost 
of that be P—It is an extent of 33 miles by very nearly 
2 miles. It is about 5 square miles. If you had five 
or six hundred men working on that for a month and 
a half or 2 months, they should be able to cut it all 
down. Itis merely cutting down. You do not want 
to uproot anything. 

3761. Supposing it were practicable to deal in that 
way with areas Nos. 1, 2, 3and 4, would you expect 
the fly to disappear? —I would expect the whole 
distribution of the fly in the district to be very 
different. Perhaps they would not entirely disappear. 

3762. They world be very much diminished at all 
events ’—They would be very much diminished. 

3763. Do you think that that would be better than 
the game experiment ’—Yes, I do. 

3764, And you think it would cost less P—Cer- 
tainly, I think it would cost less. If it is purely an 
experiment, one must do one thing or the other, but 
as regards prophylactic measures in the district, we 
ought at the same time to keep the game away 
and destroy it immediately around habitations and 
villages, 

3765. To turn to the difference between Congo 
sleeping sickness and Nyasaland sleeping sickness, 
when you were in Uganda did you see any acute 
cases P—No, I did not see any acute cases. 


3766. You told us you did not see many cases. — 


I did not see very many. 

53767. It is not always easy to say when cases have 
become infected, but what was the longest course that 
any case took in Nyasaland as far as you know ?— The 
longest course in one of my cases was six and a half 
to seven months. As a rule it is only a matter of 
four and a half months; I saw a boy who died, I am 
convinced, inside of two months. 


3768. There was the case of a Huropean in London 
who lasted for three years. Do you attribute that to 
the resistance of Europeans or to treatment ?—To 
treatment. One gets these cases more or less advanced 
in the native and they have a certain amount of 
objection to treatment, because, I believe, of their 
mental condition. 


3769. With regard to interstitial keratitis, I think 
you said you had not heard of a case oceurring in the 
Congo form of sleeping sickness ?—No. 


3770. There has been one recorded in Senegal. I do 
not know that it is of much importance, but it might 
just be mentioned ?—I did not know that. 


ov71, You said that if you made post-mortems in 
the case of death from each form of the disease, you 
would not expect to find much difference. You would 
expect in the Congo form surely to find brain changes 
much more often than in the Nyasaland form ?— 
I have seen two cases of definite sleeping sickness 
in Nyasaland, one of which lasted very nearly three 
weeks and the other a fortnight. One was a father 
and the other a son. The strange thing is they both 
got it one after the other, and they both hada definite 
sleeping sickness stage. I believe the brain changes 
in this type would resemble those produced by the 
Congo disease. 


3772. To go back to the areas, Ido not think we 
arrived at the sum of the cost of clearing one of these 
areas. Can you give an estimate ?—About 1501, to 
2001. for area No. 1. 


3773. You said you think the disease is spreading 
in Nyasaland, and at the same time you think that it 
has been in the country a very long time ?—Yes. 

3774, If it is an old-established disease what do 
you think is causing it to spread ?—There is a larger 
population in this area than there has been. The 
Angoni, who are now settled in some parts of this area 
midway between the lake and the hills, were not settled 
there many years ago. They lived on the hills and the 
Yaos kept them back. Under our rule they have come 
down and settled very peaceably; they have opened 
up roads and travelled about and carried the fly. 
With a larger population and more opening up of the 
country, sleeping sickness cases have been observed 
more lately than they had been before. 

3775. These particular inhabitants would be com- 
paratively new to the fly area >—Yes. 

3776. So that you might say that the disease was 
very old in the country but not old to those particular 
inhabitants ?—I think you might. 

3777. I have a question here which I was asked to 
put to you: supposing there was a lump sum placed 
at your disposal, in what order of importance would 
you place the following: (1) clearing of vegetation ; 
(2) entomological research ; (3) medical research; and 
(4) the proposed experiment of game extermination ?— 
I do not quite understand what is meant by “ entomo- 
logical research.” 

3778. I think it means the study of the life-history 
and habitat of morsttans with a view to find means 
for its destruction. It would include the study of 
these areas to see if they were breeding places or 
not.—I think that would be the most important of 
the lot—entomological research as regards these par- 


ticular centres and the clearing of these centres. — 


With regard to medical research I think we have had 
a good deal of that. 

3779. Where would you put the proposed experi- 
ment ?—In Nyasaland. 

3780. But I mean with regard to order of impor- 
tance. Would you give it primary importance or 
secondary importance—_I mean this proposed experiment 
of game extermination in a limited area ?—I would 
say that it was of secondary importance. 

3781. (Chairman.) Have you any fear at present of 


the disease becoming epidemic in Nyasaland ?—No, 


not epidemic 
epidemic. ; 

3782. You do not think that it is likely to become 
like it is in Uganda ?—No, I do not think so. 

3783. Now a question on the map. Take, for 
example, fly area No. 3. You find the fly massed 
there. Is that state of things constant from year to 
year, or does it represent only one year ?—This only 
shows as far as my experience goes. ‘The probability 
is that it is a constant area, but I cannot definitely say 
so, I believe that these are constant areas. 

3784, When the rains come and the fly begins to 
move, how far off do they get from these centres ?— 
They get right away down here (pointing to the map). 

3785. They move five miles away from the original 
centre at least >—Yes. 

3786. And probably more >—They cannot very well 
move more because this is raised country. It is at a 
higher elevation than the rest. They cannot come here 
because th7s is all sand, and that is all sand. 

3787. In this country they can shift four or five 
miles ?—Yes. The clearings round these viliages keep 
them away to a certain extent, but they get along here 
and there and start meeting there. If you walked 
along here you would probably not see a single fly. 

3788. The destruction of vegetation as a purely 
prophylactic measure for these villagers is what you 
would suggest >—Yes, if you do not wish to spend too 
much money on it. These are all places where sleeping 
sickness has been found. 

3789. If you could destroy the fly areas, there 
would be no objection to leaving the game ?—No 
objection at all. 

3790. If you isolate a game and fly area and then 
drive out the game, it is important to find out what 
happens to the fly, whether it follows its favourite food 
or whether it remains behind and becomes less 


exactly—not a sudden widespread 
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infective ?—Yes, but that is a very difficult thing to do. 
One of these islands would be as good a place as 
anything else I should think. 

3791. (Dr. Chalmers Mitchell.) As you have here 
four localised areas of fly and as you would have for 
the experiment in regard to game to clear an area 
outside your fence, what would you think of the idea 





of spending money simply on clearing out the foci of 
the flies ?—I should think that undoubtedly these 
centres are the places to clear out instead of making 
more or less irrelevant clearings with a long fence. 
That is my idea, 

(Chairman.) We are muck obliged to you for your 
evidence. 


The witness withdrew. 
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3792. (Chairman.) I think that you are lecturer on 
Entomology to the School of Tropical Medicine in 
London ?—Yes. 

3793. I do not think you have had any personal 
experience in Africa P— No, none whatever. 

3794. But I have no doubt you are acquainted with 
the literature on the subject ?—Yes, I think so. 

3795. What we wanted to ask you to-day 
was, if you could suggest to us from your general 
knowledge of entomology, what would be profitable 
lines to follow in working out the problem before us ? 
—Of course, there is no doubt whatever that there is 
plenty of evidence and plenty of illustration that if 
you can get hold of the carrier and destroy it you can 
suppress the disease. 

3796. Yes.—But in all the instances in which that 
course has actually been followed, exact information 
has been possessed as to not only the habits but the 
complete natural history of the insect. In the case of 
Glossina, I still think that we are very much in want 
of exact observation about its habits, particularly in 
_ respect of the places where it pupates. I was struck by 

this in reading an account of Glossina palpalis in 
a report by Dr. Carpenter, who was working on 
one of the islands of the Victoria Nyanza. He 
stated definitely that in the case, at any rate, of 
Glossina palpalis, that species appeared to have certain 
places in which it had a sort of what may be called 
a predilection to pupate. I think that is one of 
the points that should be attended to. There is another 
point that struck me. Of course, I do not know that 
this is worth anything, but looking at Gloss¢na as an in- 
sect it possesses in the third joint of its antennz a most 
extraordinary sensory organ. That organ is present in 
both sexes, equally developed. There is nothing like 
it in any other insect with which I am familiar, and I 
have examined a lot of insects for the purpose of com- 
parison. I havea sort of notion that that must have 
some influence, and perhaps an important influence, on 
the life of the fly. Wedo not know anything about 
the function of that organ. I think, in a general way, 
that what we want now is careful and prolonged ob- 
servation of the entire natural history of every species 
of Glossina. 

3797. Including, for instance, G. fusca, which has 
not yet been incriminated ?—Yes, I believe that the 


thing should be looked at from every point of view. I 
do not believe in taking a narrow point of view at all, 

3798. You mean that examination of one of the 
species may throw light on something which helps with 
regard to the others?—Yes, you may stumble upon 
something. 

3799. To go into detail a little more, how would 
you set about getting this information? What sort of 
plan of campaign would you adopt 2—I would like to 
see a little money spent on it first. Ido not think you 
can have anything done without that. 

3800. Tam afraid not.—I would like to see two or 
three biologists, not necessarily entomologists, but men 
who take a wider view, with really trained intelligence, 
engaged in just simply observing and experimenting 
with Glossina. 

3801. That would include laboratory experiments 
and field work >—Yes, precisely—actual field work. 

3802. Is it possible, do you think, to get men of 
that kind? Are they available ?—They would have to 
be very carefully selected. 

3803. The field work would be work of some danger 
because they would have to work in “fly” areas ?—It 
is possible to get enthusiastic men; such men do exist. 
I do not believe that the Darwins and Wallaces have 
completely died out. There must be many young men. 
men of zeal, who would face anything. 

3804. You would want a little more than zeal 2—Of 
course you would—men of adapted taste and trained 
intelligence. There must be some. 

3805. Can you help us a little further? Supposing 
that you sent out three men, what instructions would you 
give them? What lines would you start them on ?2— 
If I could select the men and were perfectly sure that 
they were the right sort, | would not give them: too 
much instruction. I would not mind them blundering 
a little bit. 

3806. You would let them loose, so to speak ?—Yes, 
I would let them loose. 

3807. If you sent out, say, three men, do you think 
they ought to be sent to some place to work together, 
or would you choose areas with different characteristics ? 
—I should like them to be in communication with one 
another, because there is no doubt if you have three good 
men that they will all have different ideas, and there 
is nothing like getting those ideas rubbed together, 
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3808. Would you start them with one fly first, for 
instance, in a morsitans area, and then move them on 
to a palpalis area, and then on to a fusca area ?—I am 
not prepared to answer a question like that offhand, 
because I have not thought over the detail. I have 
only considered it in the time I had this morning. I 
did not know until this morning what sort of questions 
would be put to me, and I came here rather earlier than 
I anticipated, so that I have not had much chance of 
looking anything up. 

3809. It is rather hard on you, but when you get 
your proof of evidence, if anything in the way of detail 
occurs to you, would you kindly fill it in ?—I should be 
most happy to do that. 

3810. Or add a short memorandum, whichever is 
convenient to you?—Yes. I must say that, like Snug, 
Tam rather slow in taking up mypart. I should much 
prefer to have an opportunity of reflecting on what 
I say. 

3811. Do you think that what I may call entomolo- 
gical investigation is likely to lead to helpful results P— 
Yes, I do. Ithink that it is at least as likely as 
any other method which has been proposed, and at 
least as easy as any other method which has been pro- 
posed. I would even go as far as to say that it is, 
perhaps, more hopeful than any of the methods which 
have been proposed. 

3812. Have you formed this opinion from your know- 
ledge of what has been done in other spheres of ento- 
mology ? Can you give us any analogies P—Analogies 
as to the value of entomological research ? 

3813. Can you tell us of cases where the bionomics 
of a disease-carrying insect have been investigated, and 
the result has beena successful dealing with the insect ? 
—I should think that the case of the whole series of 
events in the history of Panama isa sufficient answer to 
that. Two diseases certainly have been suppressed for 
a time, and probably will continue to be suppressed so 
long as people pay sufficient attention to them, simply 
from our knowledge of the part played by a specific 
insect and of the history of that insect. 

3814. You refer to Stegomyia ?—Yes, and the larve. 
Then, again, Havana is anotorious case. That was one 
of the hotbeds of yellow fever. I have not had time to 
look up the exact date, but some years ago, though not 
very long ago, they practically exterminated Stegomyia 
in Havana, and they say they have not had any yellow 
fever since. 

3815. They did it by finding out the breeding 
places ?—Yes.. They exterminated Stegomyia in the 
adult and in the iarval stage as far as I can remember. 
Then there is the case of New Orleans. They 
say there that since they have destroyed Stegomyia 
they have not had yellow fever. Then, again, there is 
the case of Port Said. At certain seasons of the year 
dengue fever was rather prevalent, and that has been 
connected with Culex fatigans, the common house mos- 
quito, and it is said by one of the Ross’s that since the 
Culex fatigans was destroyed these outbreaks of dengue 
fever have not occurred. Then, in South Africa, 
though I have not paid particular attention to the 
details of the literature, I know that where they have 
the Hast Coast fever in cattle, by destroying the ticks 
or by protecting the cattle from the ticks, and particu- 
larly from the tick larve, they have controlled the 
disease. I cannot think for the moment of any other 
cases, but those seem to me to be concrete examples 
of the success of the application of entomological 
knowledge, of course in combination with other 
knowledge. 

3816. Do you think that anything can be done in 
the way of protecting cattle, for instance, by dips? 
Do you think it is likely that any dips are to be 
found which even temporarily would protect cattle 
passing, say, along a road through the fly area? Is 
that worth investigating ?—I think that everything. is 
worth investigating. If you turn the cattle into fly 
tracts, or do anything of the sort, it is worth while. 
The problem is a’serious one. It is no good not doing 
things because they seem to be ridiculous. I should 
try everything. : 

3817. Are there instances’in the case of other 
carriers where the use of a dip prevents the. carrier 


from feeding ?—Yes, in the case of ticks; but those 
are stationary parasites. The insect is actually a 
parasite adapted for the particular station, and if you 
make that station uncomfortable for it by a dip, you, 
so to speak, get it all the time. 

3818. In the case of a biting fly, do you know of 
anything which will put the fly off ?—You can keep 
mosquitoes from biting you, certainly. I should think 
there are things which would keep flies from biting 
man. 

3819. Do you think that that isa line worth investi- 
gating ?—It is quite a subsidiary line, I think. 

3820: Does that come into entomological work 
or not ?—Yes, that would be entomological work— 
actually trying what things are distasteful to an 
insect. 

3821. By trying and trying you think one could 
possibly find something distasteful to the insect and 
not destructive to cattle P—Yes, Ithink so. I certainly 
would not despise that suggestion at all. 

3822. What you consider most hopeful is finding 
out the breeding places of the fly with a view to 
seeing whether it can be attacked there >—Whether 
it can be attacked there, and also seeing if you can 
find out if there is anything that attracts the fly, and 
it seems to me that you might take advantage of that 
to attract the fly to definite places which you might 
police. That is the idea that has always been in my 
mind since I read the report. of Dr. Carpenter on the 
pupation of Glossina palpalis in this island in Lake 
Victoria. 

3823. Within your knowledge, is there any other 
instance of a trypanosome developing inside a fly in 
the way that we are told that a trypanosome develops 
inside the Glossina ?—There is a trypanosome that 
develops (not a human trypanosome) in South Africa. 
I believe it is very pathogenic to domestic animals, 
and it develops in the same way in one of the 
horse flies—one of the Hippoboscide. 4 

3824. That fly has never been incriminated as 
regards man ?—It is not known to be incriminated as 
regards man, and my own experience of those flies is 
that they do not bite man. They rather stick to their 
animal hosts. 

3825. With regard to cattle, those flies have to be 
taken into consideration as well as the Glossina ?— 
Those flies have a very wide distribution, and the 
problem is not. confined to Africa, either in its investi- 
gation or in its application. 

3826. (Dr. Chapple.) What points do you think 
you would require to prove by further entomological 
research ? What things that we do not now know do 
you think we ought to be able to prove?—That is 
rather a difficult question to answer. We do not 
know so very much after all. We know a good deal 
about Glossina palpalis, we know something about 
Glossina morsitans. A lot of random observations 
have been collected, but I do not know that we have 
any exact knowledge such, for instance, as we have 
of the common insect pests of agriculture, or even such- 
insect pests as the house-fly or the flea—the common 
human flea. I cannot say that I expect any parti- 
cular thing in that way from investigation, experiment, 
and observation with Glossina, but we should get to 
know all about it. We should get to know if it 
pvupates in any special places, and that would be most 
important knowledge. The fact that it has not been 
discovered is nothing. I could give plenty of similar 
instances. I was for four years surgeon naturalist on 
the marine survey ship’ “ Investigator.” That was 
when I was a young man and as keen as most young 
men are and fairly well trained. I paid attention to 
special points, but never could get the information that 
I wanted. Remember, I wanted to find out the 
development of a group of crustacea stomatopods. 
I looked for an example with eggs, but I could. 
not find it. I used to break coral rocks to pieces to 
catch the stomatopod but never got one with eggs, 
but the other day a man had the luck to stumble 
upon one with eggs and to find out what I had been 
wanting to find for years. The same way with the 
robber crab: I visited an island in the Bay of Bengal, 
where the Birgus latro lives, to ascertain where its 
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lary could be found, That was not known in those 
days. The Birgus latro, I ought to explain to the 
Committee, though no doubt many of them know, 
is an enormous hermit crab adapted for life on land. 
It is supposed to eat cocoanuts, and it is a most 
interesting creature. Although it is a thorough hermit 
crab, it is absolutely adapted for life on land. I 
wanted to know something about the Birgus latro 
and where its larve could be found, but I could never 
get one with eggs. Somebody else by a bit of luck 
later found out all about the Birgus latro. The fact 
that two or three men have been out to Africa 
with the intention of examining species of Glossina 
without much result is nothing. You may observe 
for years and years and get no results, and then 
suddenly just by a happy chance find out something 
worth knowing. 

3827, I understood you to say that the first thing 
you wanted was money, and, secondly, a zealous expert ? 
—Pardon me, if you pin me down to anything, I would 
say a dozen zealous experts. 

3828. Given an unlimited supply of money and an 
unlimited number of experts, what instructions would 
you give them? You would obviously have to tell 
them what you wanted to know ?—I should presume 
that they knew something about the problem, or else 
they would not fulfil my condition at all. They should 
be trained. . 

3829. The end that we have in view is to stop the 
spread of sleeping sickness, of trypanosomiasis amongst 
animals, and trypanosomiasis amongst men in Nyasa- 
land. Now, if we were to recommend the Colonial 
Office to spend money, the first thing they would ask 
is, “ What do you want to find out?” Will you tell 
us for our guidance what specific proposition you 
would want to prove in order to enable you to advise 
something along the lines of preventive measures in 
Nyasaland ?—That is a terrific question to answer 
offhand. I could answer it if I had some time to do 
it, but there are a lot of things to find out. One 
thing that we do not know anything about is the 
possible increase or decrease in virulence of the try- 
panosome on passing through specific tsetse-flies. There 
has been practically no experimental work to that end. 
This is rather outside my line, because although I am 
a general zoologist and have done something besides 
entomological work, I am now devoting myself entirely 
to entomology from the practical standpoint of medi- 
cine. Down at the school—and everyone there knows 
it—some years ago there was a case of sleeping sickness 

in the hospital, and rats infected from that case direct 
while it lived used to die ina fewdays. That strain 
has been kept up in rats, and Dr. Wenyon says that 
it takes three months to kill them now with the same 
strain that has been passing through rats. We have 
an analogous case in the virus of smallpox, whatever 
it is. It is known that in the cow it is almost 
nothing. In the human being it is a serious disease. 
That is one aspect of the case. There are all sorts of 
aspects of the case. I would not justify myself in any 
way if I were making a request. I would say that the 
sum of 100,000/. would be very well spent merely as a 
business proposition. 

3830. Do you think we know enough now to give 
any practical advice whatever along the line of preven- 
tion >—Yes, I think we know something. From the 
-entomological standpoint, you mean ? 

3831. From the standpoint of the prevention of 
the spread of the disease?—I would rather confine 
myself in talking about prevention to the entomo- 
logical standpoint. We know something, I think, but 
whether it is applicable to the conditions in Nyasaland 
I do not know, because I have never been there, and I 
do not know anything about it. All the information 
collected by Dr. Bagshawe and most clearly put together 
in his pamphlet, as to what is known about sleeping 
sickness in relation to Glossina palpalis, shows that you 
can control that species, at any rate to a certain 
extent, by clearing and generally bringing the land 
under cultivation. 

3832. This is, my last question: pending further 
investigation, are there any practical steps that you 
think ought to be taken for the prevention of the 


spread of the disease or for its elimination ?—I think 
that what we want is more observation and experiment. 

3833. You can advise no practical step to be taken 
pending that further investigation and experiment ?— 
No, I would not go so far as that. I would say let us 
take such practical steps as can be taken. I am not in 
favour of doing nothing just because you cannot get a 
policy of perfection ready to hand. Life is a com- 
promise after all. 

3834. (Sir William Leishman.) You gave just now an 
illustration when the Chairman asked you of another 
disease or other diseases which have been controlled by 
a true knowledge of the habits of the insects, and you 
confined yourself principally to the mosquito, did you 
not ?—Yes, principally. 

3835. Does anything else occur to you in the way 
of similar knowledge in connection with an insect 
which produces its young in the same way as Glossina ? 
—That is the difficulty. I do not know of such a case. 

3836. Is that peculiar method of pupation confined 
to Glossina ?—No it is not so confined, even among flies. 
There is another considerable family in which it is the 
ordinary method of reproduction. 

3837. You do not know of any pests that have had 
knowledge applied to them in this way—pests on 
plants or insect pests of the sort which distribute 
their larvae widespread in different places ? — There 
are lots of cases known among arthropods of not 
precisely that method, but of methods where the young 
is nourished and even attains its adult form inside the 
mother. There are some of the mites, for instance, 
where that occurs. 

3838. Where that does occur, do you know of 
attempts made to destroy the pest on a large scale, 
which is the sort of problem we have to face with 
morsttans ?—I quite realise that that is the difficulty. 

3839. You do not know of any case ?—No, I do not 
know of any case. 

3840. With regard to this peculiar development of 
the sensory organ which is found in the antenne of the 
Glossina, you said, as I understood you, that you had 
no idea having regard to similar organs in other insects 
what the function was?—If you go back to first 
principles altogether, no one can have any idea, but 
what I said was that no one has any idea what use 
these organs are to Glossina. That is what I intended 
to say. I would not like to open up any large meta- 
physical problems. 

3841. I did not mean that. Have you done work 
yourself by testing the olfactory sensation, for in- 
stance, of an insect ?—No. I have not with regard to 
insects. ; 

3842, It has been suggested to us that some of the 
Glossina may be attracted to certain particular sites 
to lay their pupz on account of some curious smell or 
odour which may reach them. Have you anything 
which might throw light upon that ?—No. I would 
merely point out that you have two facts—that they 
are attracted (if this is a fact), and that there is 
certainly a sensory organ whose function must be 
very powerful in some way. ~ 

3843. It is possible that the sensory organ may 
be an olfactory organ P—Yes, it is quite possible that 
it may be. 

3844. It should be possible to determine that by 
experiment ?—I think that is one of the things that 
might be determined by experiment. 

3845. It would be necessary to mark the Glossina 
in some way if one was studying the flight >—Certainly 
it would be. 

3846. If you had to tackle it, how would you 
mark such fly as Glossina for identification >—Well, I 
think I should look at the experiments that have 
recently been made by several men working for the 
Local Government Board to find out what they have 
done. 

3847. In regard to house-flies —Yes, in regard to 
house-flies. I believe that it is quite easy to mark 
them so as to recognise them afterwards. 

3848. It is not a thing which you have studied 
personally ?—No, I have not studied it personally. 

3849. How would you personally group Gilossinu 
together with regard to their habits? What is an 
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appropriate grouping ? We know that palpalis differs 
very much from morsitans in its breeding places and 
in its fondness for water and so on. I should be very 
glad if you would tell me what other Glossina you 
would group in the same way, either on the morsitans 
side or on the palpalis side or any other grouping that 
you suggest ?—From the point of view of suspecting 
the fly ? 

3850. Yes.—I should look upon the very common 
fly called Glossina tachinoides as merely a variety of 
palpalis, and J should think the distinction between 
Glossina morsitans and Glossina longipalpis and Glossina 
pallidipes is very slight. They are specifically distinct, 
but the distinction is very slight indeed. 

3851. Fusca you would put in a different group P— 
Yes, I should think so, morphologically certainly. 

3852. But you have no personal knowledge of the 
bionomics beyond that ?—No. 

3853. (Dr. Chalmers Mitchell.) Following what you 
said to Sir William Leishman about these curious 
sensory organs, how would you proceed—by snipping 
them off I suppose. Could you do that in the case of 
flies ?—It upsets an insect a good deal to have 
its antennsz snipped off, but it can be done and it 
recovers afterwards. 

3854. How would you proceed ?—I do not want to 
commit myself. I would like to have a little notice of 
that question. Please understand that I came here 
rather under protest, not having any first-hand know- 
ledge. 

"3855. Anyhow, if you had time to think it over, do 
you think you could devise a way of throwing out of 
gear those sensory organs?’—Yes. Plenty of similar 
experiments have been made. I would look them up. 

3856. Having got flies with the sensory organs 
thrown out of gear by some method, you would then 
compare their response to different stimuli ?—I have 
simply thrown out the suggestion and not reflected on 
it. Itis rather too much to ask me what I would do. 
I should certainly look up what has been done before I 
answered. 

3857. I understand that it is impossible to give in 
detail how you would carry out a piece of research like 
that. The general idea would be, I suppose, to esta- 
blish some method of comparison which might put you 
on the track of a bait or lure for a fly with regard to a 
particular locality ?—Yes, that is the sort of idea I have 
in my mind. 

3858. By making use of flies in the normal condi- 
tion and in the abnormal condition with the sensory 
organs thrown out of gear you might get on the 
track ?—I should hope to see if there was a track. 

3859. Do you happen to have worked upon or fol- 
lowed closely the history of the trypanosome inside the 
fly >—Not ina fly. I have worked with the common 
rat trypanosome in the rat-louse. 

3860. But not in flies P—No. 

3861. (Mr. Rothschild.) In reply to Sir William 
Leishman and the Chairman, you mentioned the 
sensory organ and you stated it was present in both 
sexes. Therefore, it is evidently employed in some of 
the functions of the life of the fly, apart from sex. I 
happened this morning to be at work with some sensory 
organs on the antenne of some moths from New Guinea, 
and these appeared to be entirely confined to the male 
sex. Iam notreferring tothe ordinary sensory branches 
of the antenne. These were big organs situated about 
half-way down and consisted largely of scent-producing 
scales, and evidently were destined either to attract the 
female or to discover the female. Do you consider 
that in the case of Glossina this organ, being present 
in both sexes, is meant for the purpose of discovering 
something outside the fly itself?—I should hardly 
think that it has anything to do with any specific 
sexual function, because as far as I can make out (I do 
not get the very best preserved material, but I have 
examined the thing very carefully) it is identical in 
both sexes, equally well developed and apparently com- 
posed of the same elements. I should say that it is 
something that is essential tothe fly, both sexes alike. 

3862. Supposing that a young and ardent biologist 
is detailed to examine into a history of the fly, do you 
not think that he ought to test this organ by seeing 
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odours specially ?—Certainly. I think that would come 
obviously within the purview of his investigations. 

3863. The question of the attraction of the colours 
seems to play a certain part in the life history of the 
Glossina, because on the islands of Principe and San 
Thomé they have captured tsetse-flies by hanging out 
black cloths.—Yes. 

3864, Do you think that has anything to do with 
the fondness of the insect for the buffalo, and that the 
moving black cloth has somewhat the same appearance 
as the hide of the buffalo, or do you think that it is 
merely the colour attraction ?—So far as I have thought 
of that subject at all, it seems to me that many of 
these blood-sucking insects have a preference for dark 
colours. House mosquitoes certainly have a preference 
for a black coat and dark clothing ; certainly sand flies 
do, both the Culicoides and the Phlebotomus. The 
preference for dark clothing seems to be something of 
almost wider application than to Glossina. 

3865. You also told Sir William Leishman that you 
did not know any other insect among the Diptera which 
produces its young in the same way as the Glossina. 
Do not all the Hippoboscide produce their young in 
the same way ?—Pardon me. The question, as I under- 
stood it from Sir William Leishman, was whether there 
is any other insect that is known to harbour a trypano- 
some pathogenic to man. I have already men- 
tioned that there is a Hippobosea well known to infect 
cattle in South Africa, and likewise a large family of 
the Hippoboscide produce their young in the same 
way, as you say. I am afraid that I did not express 
myself quite clearly. 

3866. (Sir Stewart Stockman.) I think you suggested 
the advisability of trying dips and dressings for keeping 
insects off P—I did not recommend it; I said I should 
not despise any method. 

3867. I suppose you would agree that that has been 
very freely tried in connection with a great many 
pests ?—Certainly, stationary pests. 

3868. To keep off other pests ?—I am not aware of 
it. To keep off Szmuliwm and Tabanus and things of 
that sort. 

3869. The magyot-fly, for instance >—Yes. 

3870. Would you agree that there has been rather 
a failure in that respect?—I do not know anything 
about it. 

3871. It has been before us for years, and almost 
everything has been tried ; and with regard to keeping 
biting insezts off, we have to admit that it is rather a 
failure. I want to knowif you have any opinion on the 
matter —I know that you can keep mosquitoes from 
biting you in India. 

3872. Successfully —You certainly can. I used to 
make a mixture myself for keeping off mosquitoes. It 
was a great favourite with the ladies in Caleutta— 
essential oil and something bitter. 

3873. I have never kept them off by means of 
dressings.—Some people are more attractive than 
others. 

3874. (Sir Edmund Loder.) I would like to ask you 
a personal question. I would like very much to have a 
recipe to keep mosquitoes off. I am horribly bitten 
by mosquitoes.—I will certainly give you that with 
great pleasure. 

3875. Is there anything that really does it 2—I 
think, in fact I know, that a proper mixture of turpen- 
tine spirit and quinine mixed with a little something to 
make it smell nice, like oil of bergamot and, of course, 
water, makes quite a nice wash that certainly the Culex 
jatigans in Calcutta does not like. 

(Sir Edmund Loder.) I have made myself smell 
very nasty several times, but the mosquitoes have 
bitten me very hard. ; 

3876. (Dr. Balfour.) Have you ever studied the 
natural fungus diseases of insects?’—No, I have 
not. I hope to do so now that we have an insect farm 
fitted up at the school, but so far I must plead ignorance. 

3877. I suppose it is one of the lines that you would 
recommend in the study of Glossina ?—No, I should 
not have thought of it. From the habits of the 
Glossina, I do not see how you are to get the fungus 
to attack the Glossina. 
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3878. Suppose you fed the flies artificially, as the 
Belgians have been able to do, and seeded the blood 
tubes with the spores of a fungus, do you think one fly 
could spread the disease to another? A witness 
suggested that it might possibly spread by the 
sexual act. Do you know of any analogous case 
that might throw light on this question? — I 
do not quite see how it would spread. The answer 
that I prefer to make is, that all these are questions 
that I think could be answered if we only knew more 
about the insect. 


3879. It might be attended to among other points ? 
—Yes, certainly. I would attend to every point. 
Every line of investigation that can be thought of 
and that is at all reasonable I would follow. 


3880. You have mentioned the Hippoboscide. We 
know that in some parts of Northern Africa and in 
India Tabanid flies convey the trypanosomiases of 
mammals, or we believe they do, as apparently there 
is nothing else that can do it. There used in India 
among natives to be a prevalent idea that the Tabanus 
was the cause of surra. I have not paid much 
attention to that. 


3881. It is admitted in Algeria, the Sudan, and 
India that the surra of camels can be carried by 
these flies P—I did not know whether the Tabanus was 
excluded from other flies. 


3882. Have you any idea what rédle that kind of 
fly may play in Glossina areas as carriers of the trypano- 
somes of domestic animals?—It is only possible to 
answer in general terms that almost any blood-sucking 
fly would be capable of mechanical transmission. 

3883. That is what I wanted to know. Do you 
think that it would only be mechanical transmission ? 
Is it possible the trypanosomes might undergo cyclical 
development in these flies as they do in the Glossina ? 


—I do not see any impossibility about it. 


3884. Do you think it is another line which should 
be investigated ?—I think that in this particular 
instance we must be looked upon as being fairly on the 
broad road, and that we can exclude other flies in the 
case of this particular trypanosome. 


3885. But with regard to the other trypanosomes 
of domestic animals?—I am entirely opposed to 
shutting my eyes to the possibility of infection. 
38886. Do you think that these Tabanide possibly 
might play a role in connection with the pathogenic 
trypanosome that we are discussing? Have you ever 
met anything that would lead you to suppose that 
they may ?—No, I cannot say that I have. 


3887. (Dr. Bagshawe.) There is one question I 
would like to put to you, but perhaps you would not 
consider it quite suitable. It has been proposed to make 
an experiment in local game extermination in Nyasa- 
land in order to study what effect that has upon the 
fly. If this experiment is properly done, it will 
obviously cost some thousands of pounds. I would 
like to know whether you think that results commmen- 
surate with the expense would be attained, or do you 
think that better value would be got by spending that 
money on entomological research ?—That, again, is a 
difficult question. I must say that { like to see experi- 
ments performed. I do not think one can do any harm 
by experiments if they are done by trained people and 
properly done. Although I think that at present we 
want to have really accurate knowledge about the flies, 
at the same time I think that the other experiment is 
all right ; I can see nothing against it on any ground 
except the expense. It is a little bit outside my line, 
but I have heard recently—and no doubt the Com- 
mittee are equally familiar with it and will pardon me 
for mentioning it—that on the island of Formosa the 
Japanese dealt with their wild men by encircling them 
in a line of live wire. I think that that would be a 
very cheap way of isolating your experimental area, 
and would be better than a fence. If expense is the 
only point, there must be a source of electrical energy 
in the African continent where Glossina occurs. You 


could get any amount of electricity, I should think, 


fairly cheaply. So far as I can express my own 





opinion, I should like to see some sort of experiment as 
an experiment. If expense is the only objection, then 
I think it would be just as well to inquire into the 
expense of that operation of the Japanese. The man 
who told me about it and who has recently come back 
from Formosa, says that it costs very little and is very 
efficacious. Incidentally he mentioned that although 
it was meant to keep the wild men out it killed the 
deer and things wholesale. 


3888. But we still have the difficulty of the move- 
ment of flies from one place to another ?—That would 
have to be part of the experiment. You would have to 
stop that. You would have to take measures to prevent 
flies getting into that isolated area, but I assume that 
that can be done if you have a sufficiently broad belt 
of clearing, and if that belt is patrolled in the same 
way as they patrol the forest clearings in India. 


3889. What do you imagine the breadth of that 
belt should be ?—It is generally understood, I think, 
from your own observations on this point that a Glos- 
sina can fly more than a mile, so that it should certainly 
be not less than a mile. It should be somewhat more 
than a mile in breadth. 


3890. You are aware of Mr. Fiske’s ideas? 
Mr. Fiske from a study of the literature has arrived at 
the opinion that probably flies leave the islands in the 
Victoria Nyanza and possibly reach the mainland, and 
I have figures in my possession which would very much 
support that hypothesis. Supposing that were proved 
it would show that palpalis could go four or five miles, 
I think ’—If that were proved, then I should suppose 
that that would make the expense of any experiment 
of the kind proposed absolutely prohibitive. 


3891. How did that paper strike you from your 
entomological knowledge ?—Well, I-am afraid I am 
getting now to this: that I rather distrust too much 
a priort work in anything, and in zoology, I think, 
it is more than in most subjects rather out of place. I 
think it is much better in the case of Glossina to get 
to know something more about the habits and natural 
history of the insect, JIshould be rather afraid of 
speculations which are only founded on insufficient 
data. I look upon them with a certain amount of 
suspicion, because if they are not justified they rather 
discredit scientific evidence in general. I feel very 
strongly on that point. 

(Chairman.) Thank you very much. 


The witness withdrew. 


Written note sent in by the witness subsequently to his 
oral evidence. 


With reference to Questions 3808-3810: on con- 
sideration, I should like to see four men appointed— 
two to work together in West Africa, and two to study 
G. morsitans together in Nyasaland. ; 

There is a great advantage in having men at work 
in couples, provided that one is officially senior to the 
other. A man working alone, far from any possible 
assistance, is often—as I know from my experience 
in the R.LM.S. “Investigator ’—distracted as new 
opportunities suddenly appear when his hands are 
already full. Besides, there is the stimulating effect 
of discussion. 


The men should be good all round—not merely 
entomologists. I should prefer them to be; young 
doctors with a University degree and a strong liking 
for natural science. Iam a firm believer in the solid 
advantages afforded by a medical education. More- 
over young doctors can be left to take care of their 
own health. 


The only instructions that I would give them are 
(1) that they should make an exhaustive study of 
Glossina, in the field, in the laboratory, and in the 
insect-house, but particularly in the field; and 
(2) that they must resolutely ignore all other biological 
problems, however interesting, unless they have some 
reasonable bearing on the ultimate problem of the 
control of Glossina, 
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Mr. G. GARDEN, M.R.C.V.S., called in and examined. 


3892. (Chairman.) I think that you are a veteri- 
nary officer in Nyasaland P—Yes. 

3893. For the whole of Nyasaland, or have you 
assistance ?—The whole of Nyasaland. Until a few 
years ago I have been the only veterinary officer there, 

3894, How many years have you had in Africa P— 
About 12 altogether. 

3895. Most of it in Nyasaland, or not ?—In South 
Africa, West Africa, and Nyasaland. 

3896. How long have you had in Nyasaland ?— 
Three years. 

3897. Have you been studying trypanosomiasis in 
animals ?— Not minutely. My work has prevented me 
from doing so. I have been engaged in veterinary 
administrative duties and have not had the opportunity 
of studying that disease minutely. 

3898. Not of doing research work ?—No. 

33899. What generally is the nature of your duties ? 
-—-Travelling about, diagnosing cases of disease, and in 
general dealing with outbreaks of disease. 

3900. Do you take any active steps for dealing 
with disease ? Do you order the destruction of animals 
or moving of animals or anything of the kind ?—Chiefly 
the moving of animals from infected areas or from 
disease. 

3901. I think you can give us some information 
about the Blantyre-Zomba Road ?—Yes. 

3902. Have you found disease there ?—Disease is 
very prevalent there. 

3903. Is that the ordinary type of nagana ?—I 
would not like to say. I have referred that to Sir 
David Bruce, by forwarding to him small animals 
inoculated from cattle suffering from trypanosomiasis. 

3904. What do you say about the amount of tsetse- 
fly where you find disease ?—-Where the disease is 
found on the Blantyre Road tsetse-fly has not been 
tound, except In one instance where two flies were 
found on the verandah of one estate. 

3905. But do you mean that the country round is 
free from tsetse?—No. From 10 to 15 or 20 miles 
distant tsetse abound. 

3906. Were the cattle taken into the tsetse 
district, do you think, and did they get infected there, 
or how ’—No. It is my opinion that the tsetse-fly have 
been brought ‘to the cattle—stray flies. : 

3907. Stray flies so few in number that they would 
hardly be noticed ?—That is so. 

3908. You do not think there was any other carrier 
of the disease except tsetse )—As to that I would not 
like to give an opinion; I am doubtful. 

3909. Do you think it is possible ?—I think it. is 
possible, once the disease is there. I am inclined to 
believe that direct inoculation by other flies is possible. 

3910. At any rate, you were struck with the curious 
absence of fly from the places where you found a 
considerable amount of disease >—Yes, that is so. 

3911. What do you say about the presence of 

setse-fly, speaking of morsitans? You are speaking 
of morsitans all along, are you not ?—Yes. 

3912. What do you say about the presence of 
morsitans along the Shire watercourse ?—That is where 
I maintain infection comes from to the ‘Blantyre- Zomba 
Road. 

3913. How far would that be away ?—The river 
winds considerably and so does the road. It would 
average 18 to 20-miles from the road to the river. 

3914. Are there no tsetse-fly nearer than that ?— 
Not that I am aware of. 

3915. Have you been much over that ground ?— 
Yes, I have been over it a good deal. 

3916. Was your attention called to the fact that 
tsetse-fly were not found there, or were you studying 
whether tsetse-fly were found there ? Was your atten- 
tion alive to the absence of the tsetse-fly >—Yes. 

3917. And were you investigating that ?—Yes. 
That is one point that has struck me all along since 
I have gone there to work, the absence of fly in one’s 
travels “through a district where the disease is present 
among cattle. 

3918, The animals not having peek moved ?—The 
animals not having been moved except working on 


the Zomba-Blantyre Road, or grazing on the side of 
the road, probably 4 or 5 miles from the road. 

3919. Now you suggest increasing our kero leneG 
by certain field experiments ?—Yes. 

3920. Where would you carry those experiments 





3921. What would they consist of ? What would 
you suggest doing in practice ?—In the first place I 
would like to prove the points where infection can be 
contracted, and this could be done by placing several 
herds of cattle at different points along the road and 
keeping them under observation for a certain time to 
see if they become infected. 

3922. In what you call practically fly-free areas P— 
Yes, in supposed fly-free areas. 

3923. May Task you this about fly-free areas: as 
you pass from the road through the fly-free area 
towards the fly district, do you begin to find scattered 
flies or do you come upon flies, so to speak, in a mass 
suddenly ?—I have never experienced them in a mass 
except near the river. You come into them gradually. 
The Government entomologist also has found them in 
considerable numbers down towards the Shire river. 

3924, But the entomologist has not found them on 
the Zomba-Blantyre Road ?>—No. 

3925. And he has looked for them? —He has 
looked for them, and I have looked for them there. 

3926. At different times of the day?— Yes, at 
different times of the day. I have had boys out with 
nets and so on for months at a time. 

3927. And never succeeded in catching fly ? — 
Never succeeded in catching tsetse-fly in that par- 
ticular area. 

3928. Your experiment there would be to put two 


or three herds of animals at different pinoee along the ~ 


road ?—Yes, 

3929. Would you have those animals watched to 
see if any fly came ?—They could be watched, but I 
doubt if it would be practicable. 

3930. What is the question the experiment would 
answer ?—I would wish to prove the points along the 
road at which infection can be contracted, so that we 
could in the meantime advise stock owners to avoid 
those points while working on the road with their 
cattle. 

3931. Would that in any way give you the distance 
of safety —I think it would. ~ 

3932. What do you say about an experiment that 
has been suggested to us by a good many witnesses— 
that of destroying game in a particular place P—The 
next thing that I should like to see carried out in the 
same local area would be the destruction of game and 
then observing if the disease would disappear from 
the Blantyre Road. 

3933. Would you give us a few more details ? 
How would you carry out that experiment ?—It would 
require to be thought out a little better, but roughly 
by a general relaxation of the game laws. I would 
per mit the natives to destroy game. 

3934. On either side of the Blantyre Road ?—On 
both sides of the Blantyre Road. I would permit 
them to destroy game without fear, and probably a 
few capable natives would be armed with rifles. I 
would also allow Europeans free shooting in that area. 
Iam confident that if they could not exterminate the 
game altogether, they aorig keep it from approaching 
the high lands, 

3935. As regards this fly-free area on. each side of 


the Zomba Road, do you find game in the fly-free area, © 


or not ?—Yes, you find it there, but not in great 
numbers.. They approach there at certain seasons of 
the year. 

3936, But at other seasons of the year, are the 
sides of the road free from game ?-—They are practically 
free from game, except the smaller antelope, the 
ordinary duiker, reed-buck and bush-buck. At certain 
seasons of the year I have known of eland within two 
miles of the road, 19 miles from. Zomba, and I. have 
also known of buffalo within three miles of the road 
and 24 miles from Zomba, ' 
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3937. Do you think it is possible that the fly from 
the fly areas are carried by or follow the game into the 
fly-free area ?—It is my opinion that they follow the 
game up towards the hills, and then attach them- 
selves to natives and are carried further on towards 
the grazing ground of cattle. 

3938. You think there is a human carrier from the 
game to cattle >—To the cattle areas, 

3939. You have a doubt in your mind as to whether 
the disease, having now been introduced, may not be 
spread otherwise than by the bite of the tsetse-fly P— 
lam doubtful on that point. 

3940. You do not think that for the purposes of 
the experiment you suggest, it will be necssary to 
fence out cattle and have a clearing outside the fence ? 
—I do not think so. I think that fencing would be 
out of the question for that part of the country. 

3941. For what length does the Zomba-Blantyre 
Road run?—The distance from Zomba to Blantyre 
is 413 miles. 

3942. On each side is there a fly-free belt >—There 
is a supposed fly-free belt. 
~ 3943. And beyond that do you find the fly all 
along ?—No, not so much on the west side of the road. 
It is more on the Shure watercourse. 

3944, (Chairman.) I will not ask you about the 
dipping experiments you suggest because I will leave 
that to Sir Stewart Stockman. 

3945. (Mr. Read.) What is the height above sea 
level of the Blantyre-Zomba Road, roughly, at its 
highest point ?—It would vary from 2,600 to 2,800 feet 
above sea level. I cannot vouch for the accuracy of 
that. ‘ 
3946. Do you think that the altitude has anything 
to do with the scarcity of tsetse-fly P—I am inclined 
to believe that altitude has something to do with the 
scarcity of tsetse-fly. 

- 3947. This particular road is being metalled, is it 
not, at the present time, so as to make it suitable for 
motor traffic P—Yes. 

3948. Coming to more general questions, I think 
that we have a fairly clear idea here as to the position 
with regard to human beings. I think that most of 
the Committee are convinced that the mortality is 
extremely small, as at present ascertained at any rate. 
Now can you tell us something about the mortality 
among stock? In the first place, is Nyasaland a 
stock-raising country or is it, as we rather understood 
from Sir Alfred Sharpe, a country where a certain 
amount of stock is kept in a comparatively small 
district, the Angoni district, while in the rest of 
the Protectorate the people are for the most part 
agriculturists.. Is that an accurate description ? — I 
would not like to agree. I believe that the northern 
portions of Nyasaland, more especially Mombera’s 
country, North Nyasa and part of the Marimba 
district, are quite cattle districts. 

3949. Is stock kept there at the present time ?—In 
great numbers. 

_ 3950. Is there any fly there P—Yes, there are fly all 
along the watercourses leading down to the lake. _ 

3951. In those districts, is the fly a distinct 
hindrance to the development of the stock industry ? 
—It is in parts of the district. 

3952. Is it a serious hindrance ’—Yes, I would 
class it as serious insomuch as I am aware of several 
chiefs who have shifted large herds of cattle numbering, 
probably, two or three hundred head, in search of 
better farming ground towards the borders of Northern 
Rhodesia. Probably seven or eight years ago, they 
shifted them, and then the ground was free from fly 
and the cattle multiplied and did well; and now I am 
aware of several herds having been completely blotted 
out through tsetse-fly. They cannot keep cattle in 
_ these parts now. 

3953. With regard to the southern part of the 
Protectorate, what is the position there? That is, I 
take it, for the most part agricultural. I refer to the 
lower Shire districts and that country.—I would place 
it on a different level to the northern districts with 
regard to cattle raising. Cattle there are of more value 
' than they are in the northern portions. On account 
of the scarcity of labour the planters are all com- 
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mencing to take out implements and work their 
estates with cattle. Cattle are not bred in large 
numbers in the southern districts, but they are of 
great value in the southern districts for agricultural 
purposes, 

3954, Has the position with regard to -stock 
generally throughout the Protectorate grown worse 
in recent years; I mean to say, has some great and 
sudden calamity come upon the people with regard 
to their stock, or have they been merely subjected to 
the ordinary drawbacks of keeping stock in tropical 
countries —Citing one or two instances near head- 
quarters, Zomba and Blantyre, some six or seven years 
ago cattle transport used to be plied between Zomba 
and Blantyre on a large scale, but now you can 
scarcely get anybody to put cattle on the road. They 
are afraid to go through, because they will lose a few 
of them every other journey. One planter, Mr. Hooker, 
who used to reside in Zomba, in the space of three or 
four years lost between two and three hundred head 
of valuable cattle on the Zomba-Blantyre road. I 
would not like to give the exact number. The African 
Lakes Corporation, the biggest trading company in the 
country, have lost a great many. They are now un- 
willing to put their cattle on theroad. Iam frequently 
asked by the African Lakes Corporation, Limited, 
British Central Africa Company, and other trading 
firms if they should risk working oxen on that road. 

3955. Can you quote any other instances ?— 
Magomero, the A. L. Bruce Kstates, Limited, and 
Mr. Willard James of Blantyre. 

3956. In all these cases there has been a somewhat 
serious loss of cattle ?—A considerable loss. 

3957. You are well acquainted with Southern 
Nigeria. You were there for some time ?—Yes, 

3958. Were you in any other parts of West Africa ? 
—No, in Southern Nigeria only. 

3959. How does the position in Nyasaland compare 
with the position in Southern Nigeria? I had an 
impression that they have practically no stock at all 
in the latter country. Is that correct ?—No, they have 
a large number of stock in Southern Nigeria. 

3960, On the coast?—Not exactly on the coast, 
but a little way inland. 

3961. Would you say the position there was better 
or worse than in Nyasaland ?—I would say that. it was 
worse in Southern Nigeria than in Nyasaland. 

3962. It has been urged that the game laws should 
be relaxed so as to allow the natives greater freedom 
in the shooting of game. I have turned up a dis- 
patch published in a Blue Book which I have quoted 
from before. I see that Mr. Harcourt wrote on the 
6th September 1912 to the following effect: “The 
“ depredations of big game to which Sir D. Bruce 
“ refers in the fourth paragraph of his letter also 
“show that the natives require some further liberty 
“in the matter, and I consider that they should be 
“allowed to use the weapons which they now possess 
“in killing game in infected areas, I request that 
** you will take steps to give them the necessary 
‘“ permission.” Have you any reason to suppose that 
the permission has been withdrawn ?—I do not think 
so, in the infected areas. 

3963. In the infected areas the natives have 
permission to shoot freely P—I understand it to refer 
to human trypanosomiasis, and the area is limited to 
the Domira Bay area only. 

3964. The Dowa district >—Yes. 

3965. There I am told that not only natives, but 
Europeans, too, are allowed free shooting—that anyone 
can go in and shoot as much as he likes ?—I do not 
think that is so, but I would not like to be positive on 
the point. 

3966. I asked Major Pearce about it and he told 
me so. However, he will be coming before the 
Committee, and we can ask him about that. At any 
rate, the permission, so far as you knew, has not been 
withdrawn ?—It has not been withdrawn with regard 
to human trypanosemiasis. 

3967. (Dr. Bagshawe.) Have you noticed any 
seasonal differences in the number of morsdtans in the 
fly area, which T understand is below the Zombu- 
Blantyre road ?—No, I could not say Uhave.~ I’ have 
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gone through fly belts at all seasons of the year, and 
I have met with fly to my mind, in equal numbers. 

3968. With regard to trypanosomiasis in stock, are 
there any other serious diseases of stock in Nyasaland ? 
—We have got Hast Coast fever in the northern 
districts of the Protectorate, and ordinary redwater. 
Apart from that I do not think we have any other 
serious disease. 

3969. What I really wanted to ask you was, which 
disease you consider the most serious of cattle diseases ? 
—Il would consider trypanosomiasis the most serious. 

3970. You know what is called the Domira road, 
the road which goes from Domira Bay towards Fort 
Jameson ?—Yes. 

3971. Are you well acquainted with it ?—I cannot 
say that I am well acquainted with it ; I have travelled 
over it, but Iam not well acquainted with it. 

3972. How many times have you travelled over-it ? 
—Only once. I cannot say that Iam well acquainted 
with that area, because there are no stock down that 
way to take me there. I have been over it; that is all. 

3973. You could not tell us whether there is much 
game to be met with on each side of that road P—No, 
I could not. I could tell you only from reports. 

3974. Not from your own knowledge ?—Not from 
my own knowledge. 

3975. What have you heard from report ?—That 
game is plentiful. 

3976. And fly plentiful also ?—Yes. 

3977. (Dr. Balfour.) In the particular area of 
which you spoke, where you were unable to find tsetse- 
flies, were your investigations carried out during both 
the dry and the rainy seasons?’—Yes, during both 
seasons. 

3978. So that fly were absent during both seasons ? 
—Yes. 

3979. Have you any idea as to the part that other 
biting flies, apart from Glossina, may play in trans- 
mitting the trypanosomiasis of domestic animals in 
Nyasaland ?—No, I would not like to say. 

3980. You have no evidence at all upon that point ? 
—No, I have no evidence. 

3981. (Sir Hdmund Loder.) You suggested putting 
cattle along the road to see whether they got bitten 
by fly or got disease. If the experiment was carried 
out it would not carry the Committee any further 
with regard to the rest of Africa, but would only be an 
experiment for that one road or that one district P—If 
you wished to go further I would give you more 
ground to work on. 

3982. The idea is to find the infected places in 
order to warn cattle people to avoid them. But that 
is only a Jocal thing >—Yes, but I would not like it to 
stop at making sure of the points of infection. 

3983. It would not help us much, would it?—T 
cannot say. 

(Chairman.) You mean that it is a practical 
experiment, not a scientific experiment. 

3984. (Sir Hdmund Loder.) Yes, for that road. 
(To the witness.) Now, with regard to shooting down 
the game, no doubt the natives would make a good 
hole in the game if they were allowed to; but how 
would you prevent their coming back again? As soon 
as the game got scarce the natives would not care to 
go on hunting them ?—If you allowed free shooting 
there, as soon as an animal was seen by the natives it 
would be hunted. 

3985. Black, white, or any people will shoot if they 
can get a day’s shooting ; but when people have to go 
four days without getting anything they tail off, and 
the animals would come back and the experiment 
would be spoilt ?—The natives would not get tired ; 
they are always ready to hunt buck. 

3986. You are of opinion that it could be kept 
cleared ?—I think that it could be cleared in that area. 

3987. I think not. When game gets scarce people 
leave it alone, and there are always some left and that 
will vitiate the experiment.—I do not think so. 

(Sir Edmund Loder.) Your opinion is just as good 
as mine. Let it stand. 

3988. (Sir Stewart Stockntan.) In answer to the 
Chairman you said that possibly typanosomiasis might 


‘be spread by direct contact. 


I take it you meant that 
it could be mechanically carried by other flies >—Yes. 

3989. Not by contagion ?—No, but by other flies. 

3990. You know there is an opinion that the fly 
follows game. What is your opinion about that >—My 
own opinion is that it does. 

3991. With regard to morsitans would you say that 
if you drive away the game the fly will go too —I am 
inclined to think that it will. 

3992, Can you cite any cases, say in Swaziland or 
any of the places you have been in, where it happened 
that the game went and the fly followed ?—No, except 
in the Lobombo range down on the flats, when the 
game were blotted out during the early rinderpest 
days. 

3993. When you were in Africa the rinderpest days 
were over practically P—Yes. 

3994. Is this within your own observation ?—No, 
it is not within my own observation. 

3995. It is still the same ?—Yes. 

3996. Could you amplify your report with regard to 
the trypanosomiasis on the Namadidi estate P—It com- 
menced about two years before I went to the country, 
1908 or 1909. There were only a few cases to commence 
with and those only among the work oxen working 
between Zomba and Blantyre. The medical officers 
prepared blood smears and declared the disease ta be 
trypanosomiasis. On my arrival I carried out a 
large number of examinations and corroborated their 
opinions. 

3997. Did this go on increasing from week to week 
as it were ?—It went on increasing. At first it only 
attacked the work oxen. Then in 1911 it attacked 
animals that had been bred and born on the estate and 
had never been off the estate—cows and heifers. 

3998. Was it the continual supply of flies brought 
wp, in your opinion, that kept this up ?—Yes. That is ~ 
how the infection was carried to the estate, in my 
opinion. 

3999. Carried by natrves ?—Yes. There are regular 
footpaths up from the Shire river right to the estate, 
and on the verandah of that gentleman’s estate the 
two tsetse-flies that I spoke of were caught. 

4000. Did any of the natives, as far as you know, 
contract sleeping sickness ?—Not that I am aware of. 

4001. Now with regard to dipping experiments, 
altogether you have had plenty of experience of dipping 
to destroy pests like ticks. What is your opinion about 
dipping (every kind of material has been tried I think) 
as regards keeping off flies or ticks ?—I really cannot 
say that I have an opinion to offer on it, but I should 
like to see it tried. 

4002. Do you think it is hopeful ?—I think it is 
hopeful. 

4003. No doubt you have carried out many dippings 
in Africa for tick diseases. Do you think they keep 
them off for any time ?—Yes. 

4004. How long. do you think they are kept off ? 
—Ticks P 

4005. Yes.---In a very thick area it did not keep 
them off longer than three or four days. 

4006. If dipping was to be a success you would | 
want to dip your cattle every three or four days ? 
—Yes. 

4007. That, I take it, is possible in some of the 
districts P—Yes. : 

4008. Now there is one other matter I want to ask 
you about, and it is this: We have had witnesses here 
who suggest, probably rightly, that the resistance of 
natives to sleeping sickness is due to generations, as 
it were, of exposure to the disease. I want to know 
whether you know of any native herds of cattle 
which have acquired immunity to these diseases P— 
We had an outbreak among the Public Works Depart- 
ment oxen in 1911. Highteen animals were proved 
by microscopic examination of their blood to be 
infected. Fifteen of the eighteen died, and, so far as I 
am aware, the other three are alive to-day and look 
healthy. 

4009. That is an example of individual insuscep- 
tibility, as it were, but do you know any herds of 
cattle that are immune to trypanosomiasis P—No. 





_ 


; MINUTES OF EVIDENCE. 
Ce 


Mr. G. GARDEN, M.R.C.V.S. 


2 December 1913.| 





4010. Do you know herds of cattle that are immune 
or salted to redwater ?—Yes, and I have known of 
herds comparatively immune against East Coast fever. 

4011. But not against trypanosomiasis ?—No. 

4012. With regard to this experiment, how far 
from the fly area is the road that you say cattle get 
infected upon ?—It would vary from 18 to 20 miles. 

4013. You say that the game come up to the high 
land. How far do they come ?—They come up within 
4 or 5 miles of the road sometimes, on to the ridges. 

4014. If the fly gets on to the road then it travels 
at least 5 miles without any game ?—Yes. 

4015. Do you think that is possible P—I think it 
is possible. I have carried fly myself on my back for 
a greater distance. 

4016. But I mean the fly without anything to 
earry it P—I would not like to say that it would travel 
that distance by itself. 

4017. You cannot explain how it came on the road ? 
—No, except following natives. 

4018. (Mr. Rothschild.) I heard, of course, what 
you answered to Sir Edmund Loder about the 
object of the experiment. I think I understood from 
your answer to the Chairman that one of the chief 
things you wanted to find out by putting the cattle 
along the road was how far the fly migrated of its own 
accord and, therefore, how far away from that portion 
of the road you would have to keep the cattle, or lead 
the cattle for safety. You thought that the fact of 
finding out the distance the fly travelled would be one 
means of knowing what portion around the experi- 
mental area onght to be cleared ?—No, I do not think 
I said that, or if I have communicated that view I 
would like to withdraw it. It was not with a view to 
clearing at all. 

4019. Perhaps clearing was the wrong word. I 
understood you to mean that by placing the cattle at 
different distances along the road you wanted to find 
out how far the fly flew ?—No, that was not my point. 
It was merely to prove where they got infected. I 
would not confine them to one place; that would not 
be my intention. I would have the herds placed at 
known distances from the Blantyre-Zomba Road, and 
after one point had been proved infectious or other- 
wise, remove the animals to another point. 

4020. You told us that you were in Southern 
Nigeria. Were you ever in any other part of Nigeria ? 
Do you know Bornu at all ?—No. 

4021. I know that they keep a peculiar breed of 
cattle up there, and I did not know if you knew 
whether they were proof against tsetse-fly or not.— 
No, I am afraid I do not know. 

4022. We have been told by one of the witnesses 
that the fly area along the Shire river was practically 
free from game. From your experience do you know 
if that is so or not ?—It is not practically free from 
game. Game is probably comparatively séarce in the 
area between Zomba and Blantyre down towards the 
Shire river, but you have specimens of buffalo there, 
sland, a few sable, and the other smaller antelope. 

4023. (Dr. Chalmers Mitchell.) You are rather in 
favour, I gather, of allowing the natives to shoot freely 
in the fly-infested districts P— Yes. 

4024, The object’of that being to clear away the 
game. I had a letter three or four days ago from a 
highly-placed official in Nyasaland (I cannot go further 
than that), and he told me that it was heartbreaking 
just now to see the natives }ying round the waterholes 
and shooting down the eland, and practically touching 
nothing else. The object of my saying that is to ask 
you whether you think if the natives were allowed to 
shoot they would really scour out the game or only 
pick out the big animals ?—-To my mind they would 
clear it out of that area under consideration. 

4025. The big things and the small ?—Yes. 

4026. You have been in Nigeria as well as in 
British East Africa, and so forth ?—Yes. 

4027. And part of your work has been to diagnose 
disease in animals, has it not ?—Yes. 

4028. Would you mind telling me how you diagnose 
trypanosomiasis in cattle )—The usual procedure is to 
draw blood from the ear. In some cases I have taken 
it from the jugular vein, and if ] have my microscope 
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with me while I am travelling, which I very often have, 
I examine the fresh blood and also prepare a number 
of blood slides and fix them in the usual way by 
putting them through alcohol. TI stain them with 
what I take to be the most common blood stain giemsa. 
Sometimes I have used Leishman, but chiefly giemsa. 
I examine these with first a low power, and then 
the 1/16. 

4029. Do you go through all that process to see 
whether an animal is ill with trypanosomiasis or not 2— 
Not always; sometimes the trypanosomes are very 
numerous and fresh blood examination is sufficient. 

‘ 4030. No, but what I mean-is that you do not 
diagnose the disease without the microscope work ?— 
Never. 

4031. You cannot do it by clinical symptoms ?—I 
have never done it and I would not like to. 

4032, All that you see is the presence of the 
trypanosome ?>—Yes, the presence of the trypanosome. 

4033. Have you worked with trypanosomes enough 
to distinguish between the alleged different kinds of 
trypanosome ?—No, I have not. I have not had that 
opportunity. 

4034. So that when you have diagnosed trypano- 
somiasis in an animal all that you mean is that you 
have found trypanosomes ?—Yes, 1 have found try- 
panosomes. 

4035. Have you noticed any difference between the 
trypanosomes in different animals 2—No, not in cattle. 

4036. Have you adopted the same course with 
regard to pigs?—I have not had an opportunity of 
examining many pigs out there at all. 

4037. RatsP—No. ~ 

4038. None of the laboratory animals ?—No. 

4039. In reply to one of my colleagues you said 
that you thought individual cattle were ‘immune 
sometimes, or that at least they recovered ?—Some- 
times recovered. 

4040. Was that in Nigeria or in Nyasaland 2—In 
Nyasaland. 

4041. Did they ever recover in Nigeria ?—I was 
never stationed long enough in Nigeria to watch 
whether they recovered or not. I was travelling all 
the time I was in Nigeria. 

(Sir Stewart Stockman.) They do recover, 

4042. (Dr. Chalmers Mitchell.) With regard to 
swine of any kind, do you know whether they recover ? 
—I cannot say that I know of swine haying had the 
disease in Nyasaland. 

4043, Can swine be taken along the infected roads 2 
It is not supposed to be a danger to them, is it 2— 
No, it is not recognised as a danger out there. 

4044, Dogs take the disease, do they not ?—Yes. 

4045. Do they ever recover —I cannot vouch for 
one having recovered, but I have heard of cases. 

4046. Generally they die >—Generally they die. 

4047. In Nigeria ?—In Nigeria and Nyasaland. 

4048, Sometimes cattle recover. It is doubtful if 
dogs ever do, but can you tell us about any other 
animal ?—I cannot give you instances of other animals 
at all. ; 

4049, Sheep P—No. 

4050. Have they always died, as far as you know ? 
—<As far as I know they all died. 

4051. Goats ?—I have not been called out to many 
goats, so I could not speak on that. 

4052. I merely want to know what animals are not 
always killed. You have given me some instances, 
So far as you know, occasionally, though rarely, cattle 
survive, and that is about all? —That is about all. 

4053. (Sir William Leishman.) Have you any idea 
of the incubation period of trypanosomiasis in cattle ? 
—I have not any distinct notion. I inoculated two 
old cows taken from a clean area. I inoculated them 
with blood direct. from an ox suffering from trypanoso- 
miasis, and in that case the incubation, if my memory 
serves me rightly, was 36 days. x 

4054. When you examined, for instance, a herd of 
cattle suspected of trypanosomiasis and found trypano- 
somes in a certain number, were they all sick animals 
or were any of them apparently healthy, taking any 
series of observations P—.When an outbreak occurs in 
a herd or a team of oxen, usually you get five or six 
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of them going down at one time. Some of them will 
die quickly, and others will linger on for some time, 
and then probably you will get no more infected in 
that individual herd if they are kept away from a fly 
area. 

4055. Do you sometimes find trypanosomes in the 
blood with very few symptoms, and even the animal 
vetting well afterwards P—Yes, I have found that. 

4056. It may be in apparent health and yet be 
carrying trypanosomes ?—I would not say that, if you 
take the temperature into consideration. You will 
usually find the animal has a high temperature. 

4057. You said just now that trypanosomes are 
sometimes abundant in the blood ?—Yes, very abun. 
dant. Sometimes they are rather difficult to find in 
the blood during the latter stages of the disease. 

4058. In an ordinary blood film can you find them 
without trouble on searching for a minute or two ?— 
"Sie 

059. (Dr. Chapple.) What would you say is the fir st 
aes symptom that an ox will show ?—lI should say 
a high temperature. 

4060. How soon would you expect to find a rise in 
temperature after the bite of an infected fly or after 
inoculation ?—As to that I could not say except just 
speaking in a practical way with regard to dealing with 
a herd of cattle when I am called out. On examining 
the animals I will probably pick out one that I think 
looks slightly watery about. the eyes and feverish- 
looking and take its temperature. You will usually 
find that the temperature is raised, and on examining 
the blood you will find the trypanosomes freely and 
easily. 

4061. Have you no idea what time has elapsed 
between the inoculation and the first clinical symptom ? 
—No. In my work I have not had the opportunity of 
following it. 

4062. What were the 36 days of which you spoke ? 
—That was a distinct inoculation. 

4063. Do youmean the period between the inocula- 
tion and the first symptom ?—From the date of the 
inoculation to the date on which I found trypanosomes 
in the animal’s blood. 

4064. Did you find trypanosomes in the animal’s 
blood before it manifested any rise of temperature or 
watering of the eyes P—No, not before—after. 

4065. The rise of temperature was the first 
manifestation that the animal had the disease ?—That 
was the first manifestation that I got. 

4066. Subsequently you found the watering of the 
eyes and the trypanosomes?—Yes. Later, if the 
disease lingers on for two or three months, which 
it does sometimes in animals, you usually get. the 
superficial lymphatic glands standing out distinctly. 

4067. During the 36 days were you examining the 
blood every day to find trypanosomes ?—Every day. 

4068, And there were none ?—There were none, I 
mentioned 36 days from memory. It is in one of my 
reports. I think it is 36 days, but I would not like to 
pledge myself. 

4069. Is it not important to know what the first 
clinical manifestations of the disease are in order that 
you may exterminate an animal which you know is 
harbouring trypanosomes in its blood, and therefore 
likely to be a source of danger to its neighbours ?— 
Yes. 

4070. You said that you found two flies on the 
verandah on one occasion. Were those flies seized and 
examined to see whether they had trypanosomes or 
not >—They had keen kept for some time before they 
were presented. 

4071. Did you examine them to see whether they 
were infected ?—No, I did not. 

4072. Did I understand you to say to the Chairman 
that one of your functions was to keep the public 
quiet ?—To travel through the country wherever I am 
called and tell them what their animals are suffering 
from, and advise them what to do with them—either 
to shft them or do something else with them, and 
in that way keeping them quiet. In other words, the 
calls on the services of one veterinary officer for the 
purpose were more than I could well attend to, but 
I did my best. 


4073. I misunderstood you. It was not to allay 
their fears with regard to danger to their stock P— 
Not so much in that way. 

4074. Or to meet their protest against anything 
that was done or anything that was neglected in a 
public health way ?—No. 

4075. You gave the names of a number of firms 
and individuals who had suffered from loss of cattle ? 
—Yes. 

4076. Have you formed any notion of what the 
general public opinion amongst these interested 
parties is P—Yes. 

4077. What is their general view?—They would 
be strongly in favour of having the game cleared out 
of all areas in proximity to civilisation. . They have, 
I might say, been asking for it for a long time. 

4078. For how long ?—I would not like to give 
a fixed term. 

4079. Is it a matter of years ?—Yes, it is a matter 
of years. 

4080. Is that the universal opinion among those 
who have suffered from this terrible disease ?—Yes,. 
in the southern districts I would say. 

4081. Do you think that their 
founded ?—Yes. 

4082. Do you think that if the animals were hunted 
they would get shy and depart from the vicinity of 
populous parts P—They would. 

4083. Would that apply to all wild animals ?—Yes, 
I think so. 

4084. Do you think that if natives were allowed 
to shoot they would select those animals that were 
profitable to them and neglect those animals which, 
though incriminated, might still remain a source of 
danger ?—I believe that if left to themselves they 
would take the bigger animals first, undoubtedly, but 
after they had exterminated the bigger animals they 
would tackle the smaller ones. 

4085. Are the smaller animals profitable ?—Yes, 
for food purposes. 

4086. Are there any incriminated, animals that you 
know of that would not be hunted by the natives if 
the game laws were relaxed ?—No, I am not aware 
of any. 

4087. Do you think that the wy et source of 
infection would go if you relaxed the game laws in 
such a way as to permit both whites and natives 
to hunt these animals in the immediate vicinity of 
populous parts >—I am inclined to think so. ap 

4088. You think that with the animals the fly 
would go too P—Yes. 

4089. And therefore the source of danger to cattle § : 
—I believe so. 

4090. (Chairman.) Have you ever found a fly area 
where there was no game ?—No, I cannot cite one. 

4091. As regards this fly-free area on each side 
of the Zomba Road, do you know whether the game 
have been examined and whether they contained any 
trypanosomes ?—No, | am not aware of theis berntg 
been examined. 

4092. We have been told by one or two witnesses 
that at any rate in South Africa the fly seems specially 
to follow buffalo, and to disappear when the buffalo 
disappear. Have you any experience on that point ?— 
No, I have not had experience in that line. 

4093, Have you heard that theory advanced P— 
Yes; I have heard it, but I have no experience in that 
direction myself. 

4094. If that was correct it would be sufficient to 
exterminate buffalo and the fly would then disappear ? 
—Yes. 

4095. But you have no evidence bearing on that ? 
—No. 

4096. Have you tried any treatment oe animals 
suffering from trypanosomiasis with success >—No, 
not with success. 

4097. You have tried various forms of treatment ?— 
I tried one treatment in Southern Nigeria with no 
success. 

4098. What part of Southern Nigeria ?—The ex- 
periments were carried out in Lagos. 

4099, Was the trypanosomiasis that you came 
across in Southern Nigeria exactly similar in type to 
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the Nyasaland type ?—Well, I would not like to say 
so. Apart from the experimental treatment my work 
in Nigeria was almost identical with my work in 
Nyasaland. 

4100. You did not go into that particular question 
then?—I did not have the opportunity of going 
into it. 

4101. You do not know whether there was the same 
carrier, whether it was morsttans or palpalis in Nigeria ? 
—Mr. Austen, I believe, knows something about the 
flies I encountered there. I could not name them now. 
I sent home a new one, I believe, to him. I came 
across several kinds of fly there and sent a considerable 
number of them to Mr. Austen for identification. 

4102. Are they all carriers of infection ?—I would 
not like to say. 

4103.. You did not take stains from them and 
examine them ?—No. 

4104. When an animal dies you say that very often 
the trypanosomes disappear, or tend to disappear, 
immediately before death ?—They tend to disappear. 
They are usually more difficult to find in the later 
stages. 

4105. I suppose you make post-mortem eramina- 
tions of some of these animals ?—Yes, I have: made 
many. 

4106. What do you attribute death to—is it by 
poisoning or the blocking of particular veins or what ? 
—I would not like to express an opinion. I would be 

inclined to think that death was due to a toxin, a 
. poison of some sort, but I do not know. 


4107. There is no means of finding out, is there ? 
There is no experimental test for that ?—Not that I 
am aware of, 

4108. (Earl of Desart.) Dr. Chapple used the expres- 
sion “incriminated animals.” What do you yourself 
understand by that exactly? May I put it in this 
way to you: do you mean by “incriminated animals” 
those in which you have found trypanosomes ?—No, I 
would use it in a broader sense, and would include 
animals in which you do not find trypanosomes. 

4109. But when you are talking of trypanosomes, 
do you mean the trypanosome that produces trypano- 
somiasis in cattle, or do you include the trypanosome 
that produces trypanosomiasis in man, or are you 
distinguishing between the two ?—I have not attempted 
to make a distinction between them. The trypanosome 
in cattle, so far as I am aware from conversation 
with Sir David Bruce, is Trypanosoma vivax; but 
that is his classification, it is not my own. I have 
never attempted myself to classify the trypanosomes I 
have looked at through the microscope. 

4110. When you adopt the expression “ incrimi- 
nated” you do not necessarily mean incriminated as 
regards producing trypanosomiasis inman? It may be 
so, Lagree, but not necessarily ?—Not necessarily, 

4111. Naturally your duties relate to the conveyance 
of trypanosomiasis to cattle, and how it can be met 2— 
Yes. : 

4112. You are speaking, I understand, of that 2— 
Yes. 

(Chatrman.)’ Thank you very much, 


The witness withdrew. 
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Mr. J. H. AsHwortsH, D.Sc., called and examined. 


4113. (Chairman.) Will you tell us what office you 

hold in Edinburgh ?—I am Lecturer in Invertebrate 
Zoology and also in Medical Entomology and Proto- 
zoology in the University. 
_ 4114. You have not been in Africa yourself, I 
think P—I have not. I depend for my information 
regarding local conditions on reports and on the men 
who come to my course who have been in sleeping 
sickness areas. 

4115. Are they frequently coming back ?——Yes. 

4116. Do they go through post-graduate courses ? 
—Yes; they attend my course or work in the labora- 
tory—not always on a specific course, but on those 
flies or protozoa of importance in medical work in 
which they may be specially interested. 

4117. You have been studying the question of 
sleeping sickness for some time, have you not ?—I 
have been keenly interested in it since I began the 
course for medical officers about 8 years ago. Natu- 
rally one meets a good many men in Kdinburgh 


who are interested in the subject, and their questions 
cause one to look up critical points from the reports 
and memoirs. 

4118. We shall be glad of your skilled opinion on 
certain points. First of all as regards gambiense, 
what have you to say as to the animal reservoirs of 
gambiense >—You mean the animal reservoirs as con- 
trasted with the human reservoirs ? 

4119. Yes. Are you satisfied that either domestic 
stock or wild ruminants are true reservoirs of the 
gambiense fatal to man ?—Well, that seems clear in one 
(at any rate) of the islands in Lake Victoria, but I am 
not convinced that it is the case elsewhere, For 
instance, there are stretches of the Congo where game 
is scanty, and where the human host appears to be 
sufficient. I recall one case of which I heard from a 
missionary. 

4120. A medical missionary ?—He had medical 
training, but he was not a graduate. He said that on 
the Lulanga, a tributary of the Congo, there was a 
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small settlement of some 400 people in which he 
stayed or visited, and that there were usually about a 
dozen obvious cases of sleeping sickness. I directly 
asked him about the game, and he informed me that 
game was scanty, in fact practically absent in that 
area, and he attributed its absence to periodical flooding. 
I asked him about fly, and he said that in the settle- 
ment itself on the north side of the Lulanga fly was 
scanty, but across the river was another village where 
there was sleeping sickness and where fly was common, 
The people in the first village became infected by 
going to buy food at the second village, as far as I 
can make out. Some may have acquired, and in fact 
probably did acquire the infection on their journeys up 
and down the river, but the rest apparently acquired 
it in the second village. 

4121. What is the fly in that case—palpalis ?— 
Palpalis. I asked my informant how far away would 
be the game, and he said on the higher ground some 
10 miles away. 

4122. Did that apply to both the villages P— 
Apparently. They were both in the low-lying area. 

4123. Fly was found in the second village P—Yes. 

4124, Although there was an absence of game, 
there was a good deal of fly ?—Yes, fly was said to be 
common. 

4125. Are you satisfied from your examination of 
the subject that the bite of a fly is the only way by 
which man can be inoculated ?—From time to time I 
have inquired from those attending my course what 
were the conditions with regard to fly, and if Glossina 
was fully accountable, and I have not heard of any 
case in which other blood-sucking insects appear to be 
involved. 

4126. But apart from blood-sucking insects, is the 
disease in any way communicable ?—I have not heard 
that it is, apart from the suggestions by Koch and 
others to that effect. 

4127. Is there evidence which tends in that direc- 
tion ?—No clear evidence has come to my knowledge 
as the result of inquiry. 

4128. As far as you know, and you have made 
considerable inquiry, wherever the disease has appeared 
the sick man has either been in a fly area or in a 
place where he may have come into contact with fly ? 
~-Yes. 

4129. And as far as the evidence goes the only fly 
inculpated is some form of Glossina ?—Yes, that is the 
case. 

4130. Now you say something about the islands in 
your proof. You say, “On the depopulated island of 
‘ Damba, however, the game reservoir is evidently 
** much more efficient . —Yes. 

4131. “ and its destruction in this or in any 
“ other area in which that reservoir proves to be simi- 
“ larly efficient becomes a matter for serious considera- 
“ tion.” Can you describe to us more about the island 
of Damba, its size, and so on?—As far as I éan find 
out from measurements made on the only map at my 
disposal, it is about six miles in maximum length and 
some three miles in maximum width. Its shore is 
indented so that the area is less than one might 
perhaps expect from those measurements. 

4132. How far is it from the shore, do you know 
at all >—I would not like to say definitely. 

4133. I am told that it is about five miles from the 
shore. Do you think anything would be learnt from 
exterminating the game from the island of Damba ? 
I assume that there are both fly and game in 
Damba.—Yes. I should be inclined to suggest for 
consideration the carrying out of an experiment on 
such an island as Damba if it is not considered ‘too 
large, in order to ascertain definitely if when the large 
ruminants are destroyed (I understand there is only 
one species of ruminant there) the small animals can 
act as reservoirs. 

4134. What is the ruminant there ?—It is Speke’s 
tragelaphus. 

4135. That would not be difficult to eliminate, you 
think >—I am not sufficiently familiar with the local 
conditions to say that. Those who know the island 
can give the Committee authéritatiye information on 
that “point. 








4136. Assuming the larger game to be extermi- 
nated, what should we learn from the experiment ?— 
As I have already mentioned, we might learn if the 
smaller animals would act as reservoirs. There is 
apparently a varied fauna of small animals according 
to Dr. Carpenter’s report. There are small rodents, 
the names of which, however, he does not mention, 
bats, otters, cats, monkeys and birds. 

4137. With the exception of the monkeys are there 
no animals in which trypanosomes would be found ?— 
Iam not aware that the other mammals have been 
examined from that point of view. 

4138. Since man has been cleared out of the island 
has the game been examined, and is it clear that the 
gambiense trypanosome is still in the game ?—Four 
examples of Speke’s tragelaphus were examined, and 
in at least two I understand gambiense was found. 

4139. Who examined them? Were they examined 
by experts?—-By Dr. Duke and Dr. Carpenter, who 
should be regarded as experts in the matter. 

4140. Yes, certainly. Four animals were killed, 
and two were found to be infected ?—Yes, I under- 
stand that the blood of the first two was pooled, and 
the blood of the second two was pooled before both 
lots were injected into susceptible animals, and there- 
fore we cannot get any more definite information as 
to the exact number infected. At least two were 
infected. 

4141. Was nagana introduced into the animals 
into which it was injected ?—I understand that the 
monkeys injected became infected with gambiense. 

4142. Is there anything else to learn from experi- 
ment ’—Yes, I think so. One might get some know- 
ledge as to the length of time that the fly remained 
infective, assuming that the smaller animals did not 
become reservoirs. 

4143. Do you think we should learn whether if the 
big game was removed (big game are perhaps the most 
tasty food for the fly) the fly would migrate in search 
of better food ?—If the island is five miles from the 
shore, I see great difficulty in the fly migrating five 
miles over water. 

4144, Do you think that that is beyond the flight 
capacity of a fly?—No such flight over water is 
recorded, and it is likely to be well beyond the range 
of the fly. 

4145, That is one of the things that we particularly 
want information upon, is it not Yes, you would need 
to work out the range of flight of the fly onsome other 
area than this. 

4146. At any rate it would prove whether fly can or 
cannot fly five miles ?—Truly, if the fly remained in 
undiminished numbers that would be evidence that 
that there was no migration. 

4147. As regards these flies, supposing they are 
deprived of their food what happens? Does the fly die 
in a few days if there are no animals on which it can 
feed ?—They have been kept alive under laboratory 
conditions for thirteen days without food. That is the 
maximum period thet I recall. Experiments on flies 
indicate that they must be fed on blood if they are to 
be kept alive longer. 

4148, Do you think that if, experimentally, warm- 
blooded creatures on which they feed, could be cleared 
from that island, you would have at any rate an 
enormous mortality among the flies, and they would be 
driven to cold-blooded animals, if any !—There is a good 
deal to do to clear off the warm-blooded animals from 
an island such as Damba. I should think there is a 
considerable ground fauna, e.g., rodents. There are 
also birds on which the fly would probably feed if 
pressed. 

4149, Are you satisfied that birds have never hitherto 
been proved to be a reservoir for trypanosomes P— 
There is no record of a bird found naturally infected 
with gambiense. It has been shown only comparatively 
recently that they are even susceptible—by experi- 
mental work in Paris. 

4150. Does that relate to particular classes of 
birds ?—Fowl. 

4151. Has the wild bird ever been successfully 
inoculated with trypanosomes ?—I do not recall any 
cases, 
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4152. What are your practical suggestions as 
regards human reservoirs ?—I regard the human host 
as in many places a very important one, almost to the 
exclusion of any other host. If I understand rightly 
the conditions in that settlement on the Lulanga, that 
is a case in poiut, and Dr. Stohr’s report on sleeping 
sickness in the Katanga also indicates the importance 
of the human host in the area. 

4153. I forget for the moment; are those palpalis 
or morsitans areas ?—Palpalis in both cases. In the 
Katanga mors¢tans occurs, but palpalis is evidently the 
primary factor. I think that as long as infected natives 
exist in such areas as those two I have mentioned, and 
so long as the fly has the opportunity of acquiring an 
undoubted human strain of trypanosome and becoming 
in due course infective to human beings, there seems 
_ no reason under those circumstances why the disease 
should not continue. 

4154. What practical measure do you suggest ?— 
The best one seems to be to remove from access of the 
fly the infected human hosts, 

4155. That is to say, whenevera man is infected he 
must be moved right away from the fly area ?—Or 
the community in which he lives should be isolated by 
a sufficient clearing around it which the fly wil! not 
cross. 

4156. Are there any data at present by which we 
can determine what is asufficient clearing? [Is there 
any evidence P—Well, certainly the evidence has 
varied, 

4157. It has varied very much.—But I suppose 
that if you could clear only two or three hundred yards 
you would greatly diminish the risk of spread of the 
infection. 

4158. Do you think that as a rule the fly would not 
eross except when carried on a man’s back, or some- 
thing of the sort, would not voluntarily cross 200 
yards of clearing ?—Two or three hundred yards is a 
reasonable clearing to make to begin with. I would 
not like to say it will be always sufficient. 

4159. Do you think there is evidence pointing that 
way from inquiries you have made ?—Yes. 

4160. Assuming that round these villages game 
was driven off, what do you think would be the effect 
of that? Would the fly follow the game or would 
other things happen?—I am afraid that we have no 
data on which to base a definite statement, One can 
only suggest that if the game is driven away the fly 
may develop its following habit, and may be impelled 
to make more frequent attacks on man, 

4161. Do you think there is much hope of dealing 
practically with sleeping sickness by working at the 
bionomics of the fly, or are they too obscure ?—I think 
that one hopeful feature is to see if we can find the 
enemies of the fly. 

4162. Yes.—Dr. Bagshawe and Dr. Carpenter have 
both recorded the finding of pupa cases with a small 
hole in the side, the contents having evidently been 
devoured by some parasitic insects, and in view of the 
fact that in one locality the fly seems to have very 
largely diminished in number, possibly through the 
attack of some such parasite, it is desirable to make 
further attempts to find that parasite. 

4163. This is a parasite that attacks, not the fly, 
but the pupa ?—Yes, the pupa. 

4164 Can you give us any hint as to how that 
examination should be carried out ?—Well, the only 
possible way of doing it, I think, is to collect large 
numbers of the pup and breed them out, and see if 
other insects than Glossina emerge. If any Chalcid 
or Tachinid emerged, then you would need to take 
careful note of that, and try to import some similar 
insect to help in the process of destruction. _ 

4165 Is it possible to start a breed of insects of 
this kind which feed on others ?—It may be possible 
‘to import a breed. oak 

4166. I mean starting them in a new place, bringing 
them from an old place. Would that be successful, do 
you think ?—It has been done under similar circum- 
stances elsewhere—in America for instance. 

4167. That is what I wanted to know. Can you 
give us an instance ?—Yes, I think I can. The yellow 
seale insect in America, for instance, is stated to have 
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been rendered almost harmless, owing to the accidental 
introduction of its Chalcid parasite from J apan, 

4168. What did the yellow scale inset destroy P— 
It was on orange and similar fruit trees. 

4169. How was this parasite introduced ?—As iL 
understand, it was an accidental introduction in the 
first instance. 

4170. Was it done by nature and not by man P— 
By accident in the sense that it was brought over from 
J apa without any special intent to attack the yellow 
scale, 

4171. Was the parasite cultivated in any way ?— 
I cannot give you the details, but they could be 
obtained, and most certainly full particulars are 
available regarding the more fully worked out case of 
the gypsy-moth and its Tachinid parasite. 

4172. You think that that is one hopeful means of 
attacking the Glossina, or possibly hopeful ?—It seems 
to me a hopeful factor in the bionomics to investigate. 
r 4173. That only applies to palpalis ?—One enemy, 
i one not too specialised could be secured, might 
perhaps serve for morsitans also, but that remaihs to 
be found out, of course. 

4174. What practical step would you take to work 
out that problem?—I should suggest that large 
numbers of the pupx of Glossina and allied Diptera 
be collected and bred out with the view of finding if 
other insects also emerge. The endeavour would then 
be made to obtain elsewhere allied parasites, and to 
ascertain if they would attack the pupx of Glossina. 

4175. Would you send a special man to conduct 
that work, or would any well educated entomologist be 
able to undertake it ?—I think it is a problem which a 
well-trained entomologist would be able to undertake. 

4176. Leaving palpalis for the moment, and coming 
to morsitans, are you satisfied yourself that the 
rhodestense and the bruce trypanosomes are one and 
the same ?—I am not satisfied that they are the same 
in their action on man, although they appear to 
be morphologically indistinguishable. As you are 
perfectly aware, no doubt, the question of species in 
regard to trypanosomes is in an extremely involved 
condition. As a matter of fact, it is regarded at the 
present day as a difficult zoological problem to formulate 
a satisfactory definition of a species in many cases, and 
therefore to distinguish species in such critical cases 
as we have before us ; this difficulty reaches its maximum 
in such low organisms as parasitic amosbx, spirochaetes, 
trypanosomes, and so on. In the case of amcobe we 
have the cysts to help us with their special morpho- 
logical characters, but we have no such help with the 
spirochetes and the trypanosomes. We have only the 
asexual phases which present such extremely similar 
characters. The spirochaetes of different species causing 
human relapsing fever are not distinguishable morpho- 
logically. . But, after all, the criterion of a species is 
that it should be distinguishable morphologically by 
some character which we have been accustomed to call 
its specific character, and when we go beyond such a 
character we immediately arrive, as [ think, on uncer- 
tain ground. The animal reactions in such organisms, 
for instance, are liable to} be inconstant. Recently, 
Sir David Bruce has shown in Nyasaland that the 
Trypanosoma pecorum derived from cattle did not esta- 
blish itself in rats, but a strain of the same species 
derived from wild game did establish itself in rats. 
Animal reactions, therefore, with regard to whether 
it will or will not establish itself in rats. are not 
constant enough to distinguish this species. Such 
resistance to its establishing itself is met with, it 
seems, on the part of Trypanosoma gambiense; in 
fact, there is not only resistance to establishing 
itself in man but also in the fly, and there ig 
some difference apparently in this respect between 
individual strains or races. May I recall to the 
Committee the large number of positive results obtained 
by Miss Robertson when she used a particular 
monkey, number 199, if I remember rightly, to feed 
her flies. That strain apparently could establish itself 
in the fly more readily than others. 

4177. Where is Miss Robertson working ?—-In 
Uganda. 
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4178. She experimented with gambiense ?—Yes. 
Returning to your previous question, it seems to me 
that our present knowledge of the relationship of 
rhodesiense to brucei is inadequate and conflicting, 
and. it enables us to say that the facts indicate that 
rhodestense found in man may be regarded as a strain, 
or perhaps more than one strain, of bruce? which has 
established itself in man in Rhodesia and Nyasaland, 
where foci of human trypanosomiasis exist. That, I 
think, is about as far as the evidence would permit one 
toe go. 

4179. We cannot say positively that the brwcez which 
is found in wild game and which produces nagana in a 
susceptible animal is the true rhodes/ense which pro- 
duces sleeping sickness in man ?—I- do not think you 
can, because there are strains of brucec which appear 
not to be able to establish themselves in man. I need 
only remind the Committee of the strain employed by 
Dr. Taute in his remarkable experiment upon himself. 

4180. Do-you think he was very lucky in the strain 
he chose, or do you think he is peculiarly resistant ? 
—-We cannot argue the point from one experiment, I 
am afraid. 

4181. That is unfortunately an experiment which 
cannot be repeated, because volunteers are not likely to 
come forward ?—Hvidently he had very great con- 
fidence, otherwise he would not have been disposed to 
try the experiment. I think the report of Dr. Fleming 
on trypanosomiasis in Southern Rhodesia is rather 
suggestive in this connection.. May I quote. one 
sentence from the report ? 

4182. Please.—He states, ‘‘ Though infected sheep, 
goats and dogs were found fairly generally distributed 
throughout the various villages in the fly belt [and 
two infected water-buck were also recorded], it is a 
matter of interest to note that almost all the human 
beings found to be infected were either resident 
* within, or had previous to the period of infection 
visited, a certain small area of country on the Busi 
“ river. It seems difficult to believe that-the trypano- 
“ some infecting man in this particular part of the 
district is the same as that found in sheep and goats 
in other parts of the fly area.” A little further,on 
in the report he says: “ The further results of examina- 
“ tion of the trypanosome isolated from various strains 
“ obtained from men, goats, and dogs in this area show 
“ that in each case the trypanosome was identical. and 
“is morphologically and clinically allied to Trypano- 
* soma rhodesiense.’ That report I think indicates 
that although a trypanosome indistinguishable from 
rhodesiense exists over the whole area examined, it is 
apparently only on a small stretch of the Busi river 
that the strain has established itself in man, and that 
other human beings have been infected with this strain 
only, and not with that strain universally present in 
animals in the area. 

4183, We have had this theory suggested to us, 
that the normal Trypanosoma brucei is not pathogenic 
to man, but that under some curious and at present 
unknown conditions a strain may develop which. is 
pathogenic to man. What have you to say. about 
that ,—Well, we know little about the causes which 
may bring about a particular strain, for instance, 
a strain of brucez, which. could. overcome the 
resistance in man and establish itself in man. We 
know very little, in fact, about, the differences,. in 
virulence aid how they are brought about in trypano- 
somes. 

4184. But, acting rather in the dark and acting on 
probabilities, would you advise driving away the game 
from any inhabited area where there was fly P—Well, 
of course our present insufficient knowledge on this 
matter renders our views on the relative importance of 
the game reservoirs liable to a considerable margin of 
error. For instance, we have the view of Dr. Taute 
on the one hand that the game strain does not take in 
man, that the game does not play the part assigned to 
it, and it is quite likely that that may hold for the 
area in which Dr. Taute works, and for other areas ; 
then there is the directly opposite view 

4185. Taken by Sir David Bruce ?—Yes, taken by 
Sir David Bruce and by Drs. Kinghorn and Yorke, 
that the game strain is pathogenic to man. That does 
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not appear to be the case with the animal strain in the 
area examined by Dr. Fleming to which we have just 
referred. The state of affairs in Rhodesia seems to. 
be that of the brucez, widely distributed in animals, 
one or more strains in certain foci have taken in man— 
the strains to which we have given the name rhodesiense. 

4186. (Dr. Bagshawe.) With regard to the destruction 
of. Speke’s tragelaphus, how would you prevent fresh 
animals from reaching the island when all the present 
animals had been destroyed ?—I should prefer to 
leave that question to be answered by those who know 
the local conditions. I am not aware how far these 
animals can swim, for instance, and those who know 
the local conditions could tell you much more authorita- 
tively what you want to know. It would be necessary 
to prevent others getting there by some form of patrol 
or something of the sort. 

4187. I believe there is evidence that they swim 
several miles—I do not know how far—and are also 
found on the mainland, so that they could easily cross 
five miles. They must be kept out in some way ?-— 
Yes, and if they gained access at all they would need 
to be killed off immediately and their blood examined 
in order to ascertain if the experiment had bcen 
vitiated. 

4188. There is one other point I would like to 
mention with regard to the parasite that attacks the 
pupa. That parasite was found in the Belgian Congo. 
It is described as a species of Conostigmus ?—I am 
afraid I do not know it. ; 

4189. (Dr. Balfour.) Have you yourself carried out 
cultivation experiments with pathogenic trypanosomes ? 
—No. 

4190. Have you any view as to whether cultivation 
is likely to be a valuable method of differentiating 
species? — The morphological characters that one 
would have to go upon in cultured trypanosomes seem 
to be fewer than in the ordinary blood forms, and 
therefore it does not seem likely that the cultures 
would help much. 

4191. What is your opinion regarding the cross 
inoculation method—that is to say, inoculating an 
animal with a species of trypanosome and allowing it 


to become naturally cured, or curing it and then inocu- ~~ 


lating it with another species, and seeing if it is 
immune or not ?—That, so far as gambiense and rho- 
desiense are concerned, if I recollect rightly, has only 
been carried out in one direction—that is by getting an 
animal immune to one strain of gambiense and 
inoculating it with a strain of rhodesiense, but it has 
not been done in the reverse direction, has it ? 

4192. Notso far as know. Is it worth while trying 
it ?—If we may judge from animal reactions in other 
organisms, particularly spirochaetes, I should say that 
the method is inconstant, and therefore not highly 
reliable. Take, for instance, Darling’s work on spiro- 
chaetes in the Panama Canal zone.. He showed that 
immunity against one strain does not necessarily 
protect against another strain of the same species from 
a different human source in the same locality. 

4193. That is true of Nicolle’s work in Tunis too 2— 
Yes. Nicolle and Blaizot have reached a similar 
conclusion, ; 

4194, You regard spirochaetes as closely allied tc 
trypanosomes ’—Not at all, but that is one of the few 
cases available as an analogy. 

4195. With regard to the life cycle of pathogenic 
trypanosomes in man and animals, do you think that 
it has been sufficiently worked out ?—I think there 
is sufficient knowledge of gambiense for practical 
purposes (I realise that the recent work on granules, 
&e., should be followed up), but so long as the sexual 
phases remain undiscovered the life cycle remains 
theoretically incomplete, but it is to be remembered 
that the sexual process in many flagellates appears 
to occur, if at all, only rarely, and such processes are 
known in certain flagellates which live either in fresh 
water or in those which are parasitic in the gut of 
animals, and that sexual process occurs usually before - 
these emerge into unfavourable conditions. In the 
case of trypanosomes the organism is always under 
cover of one or the other host, and in both, if it 
establishes itself at all, it appears to find conditions 
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under which it can multiply apparently with great 
ease. It is to be expected, therefore, that the sexual 
process, if it takes place at all in trypanosomes, will 
be found only at very considerable intervals. 1 would 


not, if I were a protozoologist on the spot, care to sit - 


down with the one aim of finding the sexual phases. 

4196. Not at all?—I consider it would be likely to 
be a very long task and, judging from the observations 
on trypanosomes already published, perhaps not of 
great practical importance. 

4197. How do youexplain the occurrence of eryptic 
trypanosomes in animals — non-pathogenic trypano- 
somes in cattle in this country and in Germany, in 
Algiers, and in Holland? Indeed in various countries 
it has been discovered. Is it due, do you think, 
simply to the paucity of trypanosomes in the blood 
serum, so that the infection cannot be discovered by 
ordinary examination methods, or do you think there 
is some concealed form present—that is to say, some 
stage not recognised —a granule stage or some other 
stage ?—I have not worked on that problem, so I 
would not like to offer an opinion. 

4198. You do not feel competent to give an 
opinion ?—No. I have had very little experience with 
granules, and I have not given close attention to the 
cryptic problem. 

4199; I understand you to say in your proof that in 
dealing with the pupe of tsetse-flies you would 
suggest tarring ?—Yeo, for morsttans, but I should 
suggest clearing the areas where palpalis is known to 
deposit its pup. 

4200. What led you to suggest tarring »—Of 
course that is only a suggestion. Attack on morsitans 
seems to be very very difficult at the best. The only clue 
that we have to a means of attack, as far as I can see, 
is the statement of Mr. Lloyd, who says that pupe 
were found either in abnormal or injured trees in 
hollows, and therefore if one couJd render those hollows 
untenable for the larva and subseyuently for the pupa, 
one would be destroying a certain number of breeding 
places at present existing. This could not be carried 
out over very wide areas, but when clearings are being 
made around villages the hollows likely to shelter 
pupe could be made untenable in future in and near 
that area. Of course, it is a very tedious task, and 
perhaps not of great value, because the larve may be 
dropped by the fly over a wide area, especially in the 
wet season. 

-/ 4201. You know of no similar method in the case 
of any other insect?—No, but Glossina is a special 
case. aol ud 
4202. There are so few insects that pass through 
the stage that Glossina does ?—Yes, the larva is not 
open to attack ; the pupal stage is practically the only 
one assailable. 

4203. Now as regards the yellow scale insect of 
which you spoke to the Chairman, at what stage in its 
life’s history did the Chalcid parasite attack it ?—I am 
sorry to. say I have not the details in my mind, I 
have not worked on it, because I have been particularly 
coneerned with blood-sucking insects. I am not a 
general entomologist, my time available for work on 
entomology has been devoted to the medical aspect, so 
the scale insects are on a side track which I have never 
followed. 

4204, (Sir Edmund Loder.) You say you think 200 
yards enough clearing for the fly. .Did you think of 
the wind blowing hard? It would not want much to 
blow a fly across, would it ?_No, that is true, although 
T have been informed that 200 yards clearing proved 
satisfactory in parts of the Congo. ; 

4205, You would have to make it a little bigger ? 
—Yes, I suggested 300 yards. 

4206. With regard to your island that you talked 
about to one of the Committee, do you know of red 
deer swimming from Skye to the mainland? If they 
swim across that distance I should think that such an 
aquatic animal as the situtunga would swim further 
than red deer can?—Could you not get, an island 
further from the shore ? 

4207. That is another point. I am asking the 
question because you suggested that island.—I_ sug- 
gested it simply because that is the one place from 
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which animals infected with gambiense are| definitely 
recorded. 

4208. I know that red deer swim a long way, and 
I should think situtunga would swim further, and 
therefore the experiment might be made null and void 
in that way.—Certainly, unless some means could be 
devised to keep them out. I suggested that island 
because if you are going to do anything with such an 
experiment you must begin where the fly is already 
infective, and where you have some index on which to 
work, and that is one of the few places where we do 
know that the fly is infective, or at least was infective 
when last examined. 

4209. (Mr. Austen.) You stated in reply to the 
Chairman that on Damba island in Lake Victoria, 
which has been depopulated, game in the shape of the 
situtunga appears to be the most efficient reservoir. 
Do you think that that assumption harmonises with 
the evidence that we have from the mainland of Lake 
Victoria, with reference tothe artificially inoculated 
antelope, that the infectivity of those antelope appears 
to show a tendency to diminish in time ?—Well, if the 
situtunga are not the reservoir on Damba, it seems 
very difficult to suggest what is. That is the only 
answer { think that 1 can make to your question, but 
of course one realises the force of your observation. 

4210. You are familiar with Dr. Duke’s published 
statement, I take it ?—Yes, in the sleeping sickness 
report—you mean with regard to the infectivity of the 
fly on the mainland and similar observations. 

4211, I am referring to his experiments with the 
experimental antelopes which were artificially infected 
by Sir David Bruce and his collaborators, and to the 
fact that Dr. Duke stated that subsequently he found 
that those animals appeared to show a diminution of 
infectivity towards the fly, and that antelopes. which 
had once ceased to be infective were only with very 
great difficulty, or not at all, capable of being  re- 
infected. That scarcely harmonises with the assump- 
tion that an animal like the situtunga could remain 
perpetually a main reservoir of the parasite P—You 
remember that there is the new generation always 
to count in these matters, and the new generation 
would be susceptible, I presume. : 

4212. Do you mean a new generation of the game ? 
—Yes, of the game. The young animals if much 
bitten. by infected fly would become infected, and so 
you would still have a chain capable of carrying on the 
infection. 

4213, Are you aware of any disease of man due to 
an organism in which the main reservoir is not in man, 
but in some other animal ?—You mean a protozoan 
blood-disease of man ? 

4214. Yes, a protozoan disease of man,'—No, I 
am not aware of one. Does such a case oceur to you? 

4215. Iam asking you because I want to know.— 
I do not recall one. 

4216. The Committee has been informed by one 
witness, who has had considerable experience in tropical 
Africa in studying trypanosomes, that the big game are 
a “poisonous and dangerous crowd,” and that it would 
be “as reasonable to allow mad dogs to exist in the 
vicinity of English villages’ as to tolerate the presence 
of wild animals near settlements in tropical Africa 
where trypanosomiasis and tsetse-flies both occur. Do 
you agree or disagree with that statement ?—I should 
want to know which locality was referred to before I 
replied to that question. It is not a question to which 
one can reply in general terms. For instance, take 
the Lake shore, in regard to which gambiense area 
many observations are available. I should say that 
there the human population was the main’ reservoir 
of the disease, and that the animals. were very 
secondary. We must, I think, admit that when we 
examine the figures for the degree of infectivity of the 
fly on the Lake shore, because the removal of the 
population without, sofar as I am aware, disturbing 
the game, in fact giving the game more favourable 
conditions, reduced the figure of infectivity of the fly 
to less than one-eighth its previous amount. A factor 
which when removed reduced the: infectivity of the. 
fly to such a great degree is the important factor. 
The other is the secondary factor, but-.one: would. have 
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to be convinced that the continued infectivity of the 
fly on the Lake shore was not due to casual visits of 
infected natives before concluding that the game 
constitutes this factor. If it is proved that natives 
are not visiting the shore and that infection of the fly 
is really due to the game, then the game is a factor to 
be considered. 

4217, Are youaware that Dr. Duke said in one of 
his reports that surreptitious visits of infected natives 
would be sufficient to keep up the infectivity of the 
fly in certain cases on the Lake shore ?—Yes. 

4218. If you were asked to construct a table of 
relative deadliness towards human beings in the case 
of different animals, is there any case in which you 
would put big game in Africa on a level with mad 
dogs P--That is, would I regard them as equally deadly ? 
That depends on the view one takes of the relation- 
ship of rhodesiense and brucei upon which we have so 
little data. Certain focz in Rhodesia are the only areas 
in which it is possible, or perhaps one or two of the 
islands, where the game and the fly are both abundant, 
and in constant association. = 

4219. Ido not want to deal with possibilities, but 
with the evidence that we have at our command at the 
present time.—But the evidence is incomplete and 
therefore one cannot make a positive assertion. 

4220. But the positive assertion has been made, 
and I want to know whether you would support that 
positive assertion, and whether at the preser’ time 
you would regard big game as being as dange nus to 
human beings as mad dogs are P—Not until Jou can 
assure me that rhodesiense and brucei are one and the 
same in their reaction to man. 

4221. You stated in reply to the chairman that the 
disappearance of Glossina palpalis from one locality 
may have been due to a parasite. I am afraid I do 
not remember the case to which you were referring. 
Would you mind telling the Committee P—I had in 
mind the shore near Mpumu where the fly boys used to 
go to collect pupe. The statement in the report was, 
I think, that they found it was scarcely worth while 
going to that place any longer in order to collect the 
pupx, and it was suggested that their diminution may 
have been due to the occurrence of this parasite. 

4222, I was not sure whether you were referring to 
that place or not. Now you suggested, I think, to 
the chairman that indigenous enemies of Glossina 
might be used to attack the fly if they were properly 
protected and cultivated, but does not the present 
predominance of Glossina over the native parasites 
show that the fly has beaten such enemies ?—Yes, at 
present. On that account I also suggested the intro- 
duction of allied parasites. 

4223. Am I not right in thinking that in cases 
where parasites have been used successfully to combat 
an insect pest, those parasites have not been the 
endemic parasites, but parasites introduced from some 
other country ?—The two cases I have in my mind 
are both of that nature. 

4224. Introduced parasites >—Yes. 

4225, Therefore I take it that if we are to expect 
anything from an attack on tsetse-flies by the agency 
of other insects, we must find those insects elsewhere 
than in tropical Africa?—Yes, but if the parasite 
in the pupa could be discovered, it might give us a 
clue (that is the point I was trying to make) which 
would be likely to.be most useful. 

4226. You were not relying on that particular 
species P—No. 

4227. Are you aware that it was stated by one of 
the Belgian investigators, I think, in his description of 
the parasite of which the name was given by Dr. 
Bagshawe, that it was so rare that they only found one 
ease in 400 pup of Glossina palpalis, and that it 
could not possibly be of any importance in reducing 
the numbers of Giloss¢na ?—I have not seen that report. 

4228. He said that, did he not ?—I presume it is 
in the last Belgian report ? 

4229. It was published, I think, about a year ago. 
If you were given a sum of, say, 5,000/. to deal with 
this problem, can you tell the’ Committee the main 
lines on which you would proceed ?—I think that ought 
to be left to someone with complete knowledge of local 


conditions. I do not think I should care to state any- 
thing in regard to that, because you no doubt have 
had before you, or will have before you, people who 
know the local conditions, and who could indicate in 
what manner that money could be used to the best 
advantage, especially in the way of measures (clearings 
or removal of the population in the worst areas) to 
prevent or greatly diminish access of the fly to in- 
fected and also to non-infected human beings. 

4230. Without referring to any definite locality, 
could you not state in general terms the lines on which 
you consider, with the information at your disposal, 
the problem should be approached ?—I can only further 
suggest experimental work on an island, if a suitable 
one not too large in area is available for the purpose. 
I think that is the best suggestion I could make as 
regards a gambiense area, but I would not like to 
suggest further work in a particular district in the 
rhodesiense area, because I am quite unfamiliar with 
the local conditions. 

4231. No, I am not asking you to suggesta dis- 
trict. With regard to the so-called Trypanosoma 
rhodesiense, are you prepared to put the different pro- 
jects such as the entomological one, the medical one, 
and the proposed big game experiment in order of 
importance ?—I feel that so long as we are faced with 
the difficulty of the relationship between rhodesiense 
and brucei we have a crucial point on which there is 
wide divergence of opinion, and therefure much depends . 
on what view one takes on that point on which the 
evidence is so incomplete and conflicting. Until you 
can solve that point you cannot definitely place the 
game project in its relative position, Meantime, while 
research on this point and on the enemies and migra- 
tions of the fly is proceeding, I should suggest, as I have 
already done, that every effort be made to remove, by — 
clearing or otherwise, the human hosts from access to 
the fly, thus withdrawing from the fly so 7. carriers 
of the human strain of trypanosomes. 

4232. Do you consider it possible for anyone to 
determine the human trypanosome in Nyasaland and 
in Rhodesia at sight in the blood of an animal P—No, 
I do not think it is possible to determine at sight, 
because, as I understand, bruced (using the word in © 
the sense in which it is used by Sir David Bruce in his 
report) and rhodesiense are indistinguishabie morpho- 
logically. 

4233, Then I take it you would agree with the con- 
clusion of Dr. Taute at the end of his paper, when he 
says that no one is entitled to say that a trypanosome 
in a wild animal or in a tsetse-fly which looks like the 
so-called Trypanosoma rhodesiense is in fact that trypa- 
nosome, unless it actually produces trypanosomiasis in 
man ?—I should say that it was by no means certain 
to be that trypanosome. : 

4234, One cannot say positively that it is. Would 
you agree with that ?—Yes, I should agree with that, 

4235. (Mr. Rothschild.) I have only two or three 
questions to ask you, and I will begin with the last 
question of Mr. Austen. It has been said by one 
witness here that the strain or species of trypanosome 
which Sir David Bruce identified as bruce? in Nyasa- 
land was not the bruce? which he sent home in the 
dog from Zululand, and according to the French 
and Belgian authorities the true brucei from Zulu- 
land is more or less monomorphic, that is to say, 
it is always a short non-flagellate form or a long 
flagellate form, while the Nyasaland one is almost 
always polymorphic, and you find short and long 
forms in the same animal. Have any of your 
observers reported that to you?—No. I have had very 
little experience of those two strains, as a matter of 
fact. My chief observations in my own class on try- 
panosomes of Rhodesian origin have been made largely 
on films of rhodesiense obtained from patients and 
laboratory animals inoculated from them in this 
country. 

4236. But the French report on the Katanga 
expedition goes so far in order to distinguish the two 
as to rename the one form “ dimorphon”’ ?—It is a 
question of nomenclature largely, is it not ? 

4237. The whole is a question of nomenclature in 
one way, but my reason for asking you the question 
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was to try to bring out if any recent observers had 
informed you that they had come across strains of 
monomorphic pathogenic trypanosomes in Nyasaland 
and Rhodesia, where sleeping sickness is, because in 
Zululand where the true brucei is more or less mono- 
morphic there is no sleeping sickness.—I have no 
information on that point. 

4238. Now it is generally assumed, and I think 
from your answers to the Chairman you agree, that 
sleeping sickness was brought into the Victoria 
Nyanza district and Uganda generally, from the West 
Coast through human agency: at least there was 
no report of sleeping sickness until the caravan routes 
were more or less frequently used. Do you not think 
that as we know that when the human beings on the 
island became infected during the great epidemic, the 
source of the infection of the situtunga on the islands 
and various other supposed cases of infection of 
animals on the main land was from human beings wid 
the fly, the cause of the infection being kept up is that 
the animals are no longer so tolerant as those animals 
_are on the mainland, and that, therefore, we have fewer 
cases of infection, while on the islands the animals 
never having been infected before were affected to a 
much larger extent ?—I should think that the human 
factor was a very important one in the introduction of 
sleeping sickness into those islands. If we are to 
judge from the one island where we have definite 
history of the part played by the human host in 
introducing sleeping sickness (that is the island of 
Principe) the human host there apparently was the 
factor in introducing sleeping sickness into that island, 
and I should think it is very probable that the same 
was the case with regard to the lake country. The 
history of the spread of sleeping sickness in the islands 
of Lake Victoria, though not worked out in sufficient 
detail to say with certainty, indicates that, e.g., in the 
Sesse Islands the human factor (there being much 
communication with infected islands further north) 
was very important. 

4259. At all events, we have no information of 
sleeping sickness having been recognised in Uganda 
and the Lake district before Stanley’s various expedi- 
tions that is so, is it not —Yes, that is so. 

4240, And therefore it is more probable that the 
infection was brought by human beings and passed on 
to the animal, rather than that the animals were 
infected from the beginning, or otherwise we should have 
heard of sleeping sickness before ?—Yes. That, I think, 
is the suggestion which is also made in Dr. Stohr’s 
report on the Katanga region. He indicates that 
the malady was probably introduced by infected 
soldiers and porters entering the area in question. So 
I think it is probable that something of the same kind 
happened in the Uganda region. 

4241, The only other question I would like to put 
to you is this: Do you not think that before definitely 
undertaking an experiment, either on the islands or in 
a morsitans area, the main question to be found out is 
the distance that the flies under ordinary circumstances 
can fly or wander, because otherwise you would not be 
able to say what width of country would have to be 
cleared of scrub outside your experimental area ?—Yes. 
That is an important point, certainly. You would 
need to do that, otherwise there would be the risk of 
the experiment being vitiated. 

4242, (Dr. Chalmers Mitchell.) In connection with 
your duties in Edinburgh you have tried to keep 
abreast with the work on sleeping sickness generally, 
have you not P—Yes. 

4243. Not relying upon any particular authority ? 
—Quite so. It has been my aim to see as much of the 
literature as was possible, having regard to the fact 
that this work on insects and on protozoology forms 
less than half of my University duties. 

4244, Now with regard to the mode of getting the 
infection of sleeping sickness, what do you gather 
from what you have read as to the chance of an animal 
or a human being contracting the disease if blood with 
trypanosomes in it is injected direct ?—It depends on 
the species of trypanosome and on the animal. 

4245. You cannot take man, but what animal would 
you take ?—I would take tame rats. 


4246, Would you mind telling me what is the 
probable chance of infection with the different species 
—Take a rat. With regard to Trypanosoma lewis, if 
ee take a tame rat you get infection almost every 

ime. 

4247. Almost every time ?—I should say so. That 
is the common way of keeping the strain going in the 
laboratory. I would like to say that I have not had 
a great deal of experience of that myself, because we 
have not made a practice of keeping strains running 
for very lengthened periods. 

4248, T. lewist is relatively harmless to the rat, is 
it not ?—It is generally regarded as harmless. 

4249. Then with regard to gambiense, what do you 
say >—I have not had experience of running a strain of 
gambiense, I have never kept it going in the laboratory 
for various reasons, e.g., safety in class work. 

4250, Nor rhodesiense ?—Nor rhodesiense, no strain 
pathogenic to man. 

4251. Brucei ?—It is some years since I have had 
brucei. We have worked largely with evansi and with 
the trypanosomes that we get in rats and rabbits, 
and sometimes in frogs. 

4252. But these trypanosomes are not pathogenic 
to man P—No, 

4253. You have not had an opportunity of working 
with the fly, of course?—None whatever on living 
specimens. 

4254. From what you have read would you tell me 
generally what happens to the fly with regard to 
different species of trypanosomes ?—That is to say, if 
the fly feeds on an infected animal what is its chance 
of becoming infected ? 

4255. Yes.—With gambiense it apparently varies 
considerably in different strains and at different periods. 
If we may take Miss Robertson’s work, which is the 
most complete account of such researches, her highest 
percentage of infected flies was somewhere about 15 per 
cent. when she was using a strain apparently highly 
favourable to establishing itself in the fly. The percen- 
tage is, however, usually much less (about 3 per cent.). 

4256. Do you know any corresponding work with 
other species, or other names, I will say, if you are not 
certain about the species?—I understand that Drs. 
Kinghorn and Yorke have somewhere about the same 
percentage (z.e., about 3 per cent.) with the rhodesiense 
strain—speaking from memory, 

4257, What do you mean by saying that the fly 
becomes infected P—I mean that the trypanosomes 
have succeeded in establishing themselves in the gut, 
and in multiplying there in such numbers as to be able 
to retain their hold on the host. 

4258. Do you think that the flies are infective in the 
same way that a dirty knife would be infective? If you 
dip a lancet into serum containing trypanosomes, and 
then scratch a person with it, it is possible that you 
may convey the infection in that way ?—Yes. 

4259, What is your view about the flies in that 
respect ?—My view of the fly is that the mechanical 
method of transmission to which you have just referred, 
is of very slight importance in practical work. I should 
say that the cyclical method of transmission, that is to 
say, the parasite passing through a cycle of changes (I 
am referring now to gambzense) terminating with stages 
occurring in the salivary glands of the fly, is the 
importaut factor in the transmission of Trypanosoma 
gambiense. 

4260. Never mind which is the more important. 
Would you think that they would all be capable of 
occasionally infecting direct ?—I dare say they may be 
capable, but I should think that the first feed, in which 
the proboscis becomes contaminated, and the second 
feed, are generally so far apart that the infection 
would not be handed on. 

4261, About how long do you think would be far 
enough apart? Do you mean one feed must be 
following within a few minutes of the other, or hours ? 
—Within a very few hours, at any rate. 

4262. Ten, twelve, or twenty-four. Perhaps you do 
not know ?—I do not know definitely, but I should 
think probably three or four hours at most. 
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4263. The important thing is the biological esta- 
blishment of the trypanosomes in the body of the fly? 
—In the alimentary canal of the fly. 

4264, Is that proved for gambiense, do you think ? 
—TI should so regard it. 

4265. Is it proved for any other trypanosome ?—I 
think I should regard it as clear for the rhodesiense 
form. 

4266. What sort of evidence is there >—- Well, the 
evidence is that in both species the _ trypanosome 
succeeds in establishing itself, multiplies, and if the 
temperature be suitable the final stages are found in 
the salivary glands of some of the flies, from which 
they can pass to the new host. 

4267. Is there any difference in the behaviour 
inside the fly of different species of trypanosomes ?— 
Both those two that I have named behave similarly. 

4268. Do the other alleged species behave in the 
same way ?—Not all. 

4269. Can you give me any exceptions ?—They do 
not all, for instance, reach the salivary glands. © 

4270. Which do not?—I do not remember all the 
species at the moment. 

4271. What does brucez do ?—If I remember rightly, 
brucet does affect the salivary glands. 

4272. Brucet, rhodesiense, and gambiense ?—Yes. 

4273. Do all of them behave in very much the same 
way, or can they be distinguished in the fly P—I have 
not had the opportunity of examining preparations 
from the fly, but I should say that it would be difficult 
to distinguish them, because, as I have already said 
in answering Dr. Balfour’s question, the morphological 
characters become less helpful. as compared with those 
of the blood trypanosome. 

4274, So, from an examination of the fly, you would 
not expect to be able to distinguish between the three 
species ?—No. I think, as far as I can recall. the 
evidence, that it would be extremely difficult to 
distinguish the three species in the fly. 

4275. There are a number of other alleged species 
or a number of other trypanosomes to which names 
have been assigned. Do you know the relation of any 
of them to the fly >—No, Iam not familiar with those 
that are not particularly connected with the human 
disease. Necessarily for want of time I have had to 
restrict my inquiries to the latter. 

4276. Then you could not tell me if it would be 
possible to distinguish between these three pathogenic 
to man (as they are said to be, or possibly one) and the 
other ones found in animals P—I know there are some 
differences. I know, for instance, that some of those 
in animals do not affect the salivary glands of the fly. 
That might give a possibility of separating them. I 
do not profess to have studied the details regarding 
the changes of these animal trypanosomes in the fly. 

42°77. (Sir William Leishman.) I would like to ask a 
question or two following from one you have just been 
asked about the development in the fly. Do you know 
Sir David Bruce’s classification into three groups of 
the trypanosomes he has been dealing with, as recorded 
in various papers ?—I am not familiar ‘with all the 
details of the species. 

4278. I want to know whether you agree with it. 
He classifies them into what he calls the bruce? group, 
including brucez, gambiense, evans?, and equiperdwm ; and 
the second group is the pecorum group, including 
pecorum and simix; and the third group is the vivax 
group, comprising vivax, capre, and wniforme.—l have 
not followed that in detail. 

4279. He attributes much importance to the changes 
in the fly about which you were asked just now. I 
want to know whether from your general knowledge you 
agree with the classification as being a good one ?—I 
would not like to say, because I have not worked on 
that point carefully. 

4280. You were mentioning some time ago the 
difficulty of ascertaining good points of specific difference 
in trypanosomes ?—Yes. 

4281. Sir David, in his classification, lays great 
stress on different development in the fly adcording as 
the trypanosomes develop in’ the intestine only, the 
intestmes and labial cavity, or the Ry YAY glands, Is 


that a good point of distinction ?—If it proves ,to be 
constant I should think it would be a useful character, 
but you would need to examine several strains of each 
species, because you might find divergence in the 
behaviour of different strains. 


4282. He has examined a number of different 
strains P—Yes. 

4283, Now, with regard to the clinical differences 
between the two types of sleeping sickness, I would 
like to ask a question.—I would like to say that I 
have not paid» any attention to those. I have had no 
experience of clinical differences. ‘ 

4284. I understood that you had been collecting 
information from your pupils P—But on the zoological 
side. I am a zoologist, not a medical man. 


4285. You told us that you attribute great 
importance to the human reservoir in the case of 
Uganda sleeping sickness ?-—Yes; in the cases I have 
heard of in the Congo region and even on the lake 
shore. 

4286. You state in your summary, as regards the 
Nyasaland form, that man as a reservoir is probably by 
no means a negligible factor. The reasons you give 
for that are: “ The time of the duration of the disease 
‘in man (a few months at least) and the fact that 
““ infected cases were found which exhibited no obvious 
“sions are sufficient to show that man as a reservoir 
“ is probably by no means a negligible factor.’ We 
have heard of one such case—what were the other 
cases >—Drs. Kinghornand Yorke record that a native 
who proved to be infected with rhodesiense was appa- 
rently in a state of good health a year later, and they 
state that ‘“‘many of the cases complained of no sub- 
“* jective symptoms of the disease when diagnosed, and 
“presented very few objective signs.” Dr. Fleming 
records a case in Southern Rhodesia er a native who 
was infected, on the Btsi River, and was laid up for 
a week, and who a long time afterwards was found in 
apparently good health. I think the report says that. 
there was nothing the matter with him, although try- 
panosomes were present in his glands and peripheral 
blood. . 

4287. Was it not possible that these cases had 
contracted the Congo infection—that they had visited 
the Congo and had contracted the infection. there? 
That was the explanation of some similar cases. - You 
do not know whether that was the explanation P—No, 
I haye only the authority of Dr. Fleming’s report to go 
upon. He says the trypanosome was of frp sigh 
type. : 
4288. You know that the disease runs. an axtrax 
ordinarily rapid course in rhodesiense ?—Yes, usually. . 

4289. The patients get extremely ill, and are 
knocked over very rapidly, and are, therefore, very 
likely in the course of two or three days to lie down 
and not be much in the open. Knowing that, do you 
think they would still be likely to form the most” 
important reservoir or a very large part of the 
reservoir ?—Did I say “‘most important”? ° 

4290. You say in your proof “by no means a 
negligible factor” ?—Yes. I would retain the original 
phraseology and say: “by no means a_ negligible 
factor,” because although these people are in the neigh-~ 
heuvkeed of their huts, I understand that in parts of 
Nyasaland and Rhodesia the huts are actually in the 
bush, and therefore within easy range of the fly, and if 
aman moves from his hut, he is in danger of acting 
the part of a reservoir ‘from which the fly can draw ; 
so that even if he is out a very little, there is an 
opportunity of fly becoming infected from him. I 
draw attention to that side of the question in order to 
bring to notice the human hosts, so that care may be 
taken to isolate them. 

4291. Would you admit then that there was a 
difference in degree in the part which human cases 
are likely to play as reservoirs in the two diseases P— 
T should be inclined to,I think. In the gambiense area _ 
the disease does not seem to be so acute, and the_ 
people might move about more freely, but ail this on 
clinical work I put forward with much ‘diffidence, 
because T haye had no experience on the spot. 


—_—— — -—- 
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4292. Can you tell us anything about the question 
of the disparity of the sexes of the fly that has often 
been reported? Have you any information on that 
subject *—-No, I am afraid not. 

4293. (Chairman.) You mention the infection of 

the antelope by trypanosomes. I donot know whether 
it was gambiense or rhodesiense.—The antelope on the 
island ? 
* 4294. No, artificially as a laboratory experiment. 
The antelope in those cases, I understand, are tolerant 
but not immune—that is to say, the trypanosome 
develops ?—Yes, I understand so. 

4295. When you inoculate with the same trypano- 


some an animal that is not tolerant, and the disease 
develops, does the trypanosome develop in exactly the 


same way ?—TI have no experience of that subject. 

_ 4296. Is anything known about that? If you 
select a tolerant animal and a non-tolerant animal, and 
to use a popular phrase they both “take” when 
inoculated, is the development the same ?—I do not 
know. May I say that there is one point which has 


‘not been touched upon, I do not know whether it is 
a point of any importance, that is the hereditary 


infection of tsetse-flies. 

_, 4297. I should like your evidence with regard to 
that.—Might I venture to add a note on this point ? 

_ 4298. Yes.— There is no positive evidence that 
such hereditary infection occurs. The British Sleeping 
Sickness Commission fed some 1,800 flies hatched in 
laboratories on healthy monkeys with negative results, 
and later 400 others were fed. I think that in both 
series the number of flies is not sufficient to enable 
one to say absolutely that. hereditary transmission 
does not occur, for it is quite possible that the same 
number of wild flies from an infected part of the lake 
shore might not have contained an infected example. 
But I think there is clear indication from other 
sources that hereditary infection is not very likely 
to occur. Taking the account of Miss Robertson 
of the development of trypanosomes in the fly, it 
seems that the entire development is passed in 
the alimentary canal and the associated salivary 
glands, and that the trypanosomes do not require 
to pass into the body cavity, and therefore cannot 
reach the blood, the ovaries, nor the larva in the 
uterus. In the search for the track of infection of 
the salivary glands, the fiuid in the fly’s body 
cavity (that is the fly’s blood) would no doubt 
be inspected in the very frequent dissections by 
Sir David Bruce and Miss Robertson, but there is no 
record of the finding of any trypanosome in that fluid. 
In fact in Glossina the parasites do not seem even 
to attach themselves to the wall of the gut, much 
less make any attempt to pass through the wall. 
In those cases already known, where hereditary 
infection occurs, it is known that the organisms very 
soon after entry into the mid-gut of the insect pass 


through the gut wall into the body cavity. For 
instance, ticks infected with spirochaetes produce 
infected eggs and infected offspring. It has been 
shown that there is a rapid passage of spirochaetes 
through the wall of the gut in Argas. Similarly, 
in lice, the spirochaetes rapidly leave the gut for the 
body cavity. In the case of ticks infected with Babesia 
the organism rapidly makes its way through the gut 
wall. Then there is the classical instance of nosema, 
the organism of pébrine of the silkworm. That 
also passes into the body cavity and the blood stream, 
aud thus to the ovaries. If we look at trypano- 
somes in insects, even in the case of the Trypano- 
soma lewist, according to Professor Minchin, ‘the 
trypanosomes enter the epithelial cells of the stomach 
and multiply there. They pass back into the gut 
again and not into the body cavity. There is no 
tendency in the case of the trypanosome in Glossina to 
leave the gut, and-as it is definitely known that the 
organism keeps strictly within the alimentary canal 
it may be presumed that hereditary infection is not 
likely to oceur. 

4299. All the witnesses, I think, agree with that 
view.—If hereditary infection should oceur, it would, 
I think, be rare. 

4300. (Sir William Leishman.) In connection with 
that, supposing there is a granular stage of the 
development of the trypanosome, necessarily one 
might have to modify one’s views ?—Yes, one might. 

4301. There is certain evidence, is there not, that 
there is such a granular stage ?—There are granules 
but as far as I know, the fate of such granules has 
never been traced. 

4302. We have had it stated here that trypanosomes 
containing granules can be broken up by hypertonic 
solution and the granules set free and that the fluid 
that contains no trypanosomes produces infection. 
That is stated on the work of Mr. Plimmer and 
Major Fry. It wants confirmation, I agree, but if 
it was confirmed, it would change one’s views ?— 
Certainly, one would have to ascertain the behaviour 
of the granules in the fly. Is that work published ? 

4303. Iam not sure whether it is published or not, 
but the statement has been made. Do you think it 
possible for the trypanosome to live during the pupa 
stage of the fly as a trypanosome ?—The only evidence 
we have bearing on that question, I think, is the 
hereditary infection that has been described with regard 
to crithidia in the puparia of the sheep ked. Assuming 
the accuracy of the account of the hereditary trans- 
mission of crithidia in the sheep ked the flagellates 
pass through the gut wall and into the eggs, lose their 
flagella, become rounded and divide, givihg rise to 
ovoid bodies, which become flagellate only after the 
first meal of blood. 

(Chairman.) We are much obliged to you. 


The witness withdrew. 


Mr. SHErFIeELD NEAVE, M.R.C.S., M.R.C.P., called and examined. 


4304, (Chatrman.) Have you been in Africa your- 
self ?—Yes, but not lately. I was in Katanga for a 
year and a half. I. have been in Africa before and 
since, but I have not been there on the sleeping sick- 
ness question for some five years. ' 

_ 4305. Five years ago were you in Uganda ?—No, in 
Katanga, and I came through North Eastern Rhodesia 
afterwards. ; 

_. 4306. Was sleeping sickness rife at that time? 
—Yes. . I had to delimit the area of the fly, or rather 
the locality of the fly, in Katanga ; that had never been 
done. 

_ 4307, Which fly was it there ?—Palpalis. 

4308. Haye you had any experience of morsitans ? 
—Yes. Iwas very interested in the matter because 
there had been caravans passing and infecting the 
fly. One could trace how the fiy had got infected. 
The caravans that travelled oyer the morsitans area had 
never succeeded in infecting morsitans. ’ 

4809. Only palpalis?—Yes, in that particular 
locality and that particular altitude. 


4310. What was the way in which you set to work ? 
What was your modus operandi ?’—Do you mean 
generally speaking ? one 

4311, In Katanga to delimit the fly locality. —I 
travelled up the streams, or rather I went down the 
streams and travelled up them until I could find no 
more fly, and it was very interesting to find that the 
fly all stopped in about the same latitude, and so on, 

4312. Were you able to judge how far the fly 
shifted from season to season P—No, I was not, but 
that has been done since. 

4313. Were you concerned with the treatment of 
the disease or not ?—Yes, tosomeextent, Ihadnotali 
the time that I should have liked, but we set up & camp 
for treatment. What I diddo Ifound very interesting, 
but I should have liked to do more. 

4314. Did you find any mode of treatment successful 
at that time, or has treatment improved since P—There . 
have been a great many other things tried since, but: 
I do not know whether they have been very much more : 
suecessful. What struck me about treatment was that: 
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intraspinal injection appeared to be quite possible, and 
J started with that. 

4315. Intraspinal injection of what ?—In my case 
the two important things were soamin and Afridol blue. 
They neither of them did any harm and they may 
have been of use. 

4316. Did they do good P—I do not know, but the 
important thing is first of all to know that they did no 
harm. Where you get the second period of the disease, 
the nervous portion of the disease, it is probably 
entirely due to the organism getting into the spinal 
fluid and the brain, so that if you get a means of 
attack there, you possibly may have a chance of 
preventing the death of the patient for a_ period. 
Both these drugs were very easy to manipulate and 
certainly did no harm. Other drugs of more value 
might well be tried afterwards. 

4317. Did you try them in the early stage as a 
prophylactic or when the spinal marrow was already 
affected ?—Always when it had been affected. 

4318. With what results ?—I thought it delayed 
the thing, but my difficulty was that I had to leave my 
patients in the hands of somebody else and I got only 
the history afterwards. 

4319. The Uganda type was a_ long-continued 
disease, was it not, about two or three years ?—Cer- 
tainly two or three years was a common length. 

4320. Have you any opinion on the question 
whether the Nyasaland type is a distinct disease from 
the Uganda type ?—I suppose that, in the Nyasaland 
type, the Loangwa Valley type would be included ? 

4321. The rhodesiense carried by morsitans. — 
There are two different trypanosomes probably. 

4322. Producing a different type of disease P— 
Probably, but it is only an opinion on the present 
facts. 

4325. What s your opinion about big game as the 

reservoirs of either the gambiense or the rhodesiense 
type ?—I think the important thing is to take the 
rhodesiense type. The gambiense type, I think, should 
be considered quite separately; it is not of so great 
importance with reference to the question of the game. 
Ido not think it is proved that the game carries the 
same trypanosome as kills man, The work of Drs. 
Kinghorn and Yorke certainly, so far as it goes, 
tends to show that, but it is not scientifically proved, 
in my opinion. 

4324. Where, in your opinion, does the missing 
link occur?—The argument that it is proved relies 
on the morphology and upon the pathogenicity of the 
disease. Morphology is hopelessly deceptive with 
regard to trypanosomes; while the series of experi- 
ments that were made in the laboratory as to patho- 
genicity is hardly sufficient to prove the case. These 
experiments tend to show that it is so, but to my mind 
they tend to show also the necessity for further ex- 
periment. 

4325, They raise a probability, but nothing more. 
Would you put it as strongly as that or not?—I do 
not know whether I ought to introduce these words. 

4326. Use your own, please.—I think they tend to 
show what they wish to prove. I would prefer to put 
jt that way. 

4327. The line of argument is this, is it not? If 
you have a man suffering from rhodesiense and intro- 
duce the trypanosomes from him into a susceptible 
animal, and if you take big game which is apparently 
healthy but contains similar trypanosomes and introduce 
them into a susceptible animal, the two susceptible 
animals develop the same kind of disease or nagana ? 
—Yes, within a little. When you say the same kind 
of disease, you mean the same symptoms ? 

4328. The same symptoms.—Yes. 

4329. That raises an inference, does it not, that 
they are both poisoned from a similar source P—To 
some extent, but the same symptoms occur with a 
great many different diseases, and from many different 
causes. I am not referring only to these particular 
symptoms, but symptoms in general as well. 

4330. The two diseases in this case run very much 
the same course, do they nét? It is not merely a 
question of symptoms, but they run practically 


‘that you have been mentioning. 


a similar course with a similar ending ?—So I under- 
stand, but at the same time some animals are infectable 
by more than one kind of trypanosome, and those 
diseases run practically the same course. 

4331. So you think the evidence is not conclusive 
that the trypanosome found in game is identical with 
the trypanosome which causes sleeping sickness of the 
Nyasaland type ?—I do not think it is proved. 

4332. The only possible way of testing it is by 
way of an experiment like Dr. Taute performed on 
himself ?>—Exactly, and I think that is going on now 
in nature in large measure. 

4333. Will you develop that a little P—Experiments 
made in the laboratory are never so satisfactory as 
those that are made in nature, and for some years now 
the Loangwa Valley has had the conditions existing 
The result of the 
whole thing is, with regard to morsitans, that there 
are supposed to be 1 in 500 infected, and with regard 
to buck, the figures are variously stated as 16 per cent. 
and 35 per cent.; nevertheless Dr. May’s last journey 
showed fewer cases than there were before in regard 
to humans. 

4334, What is the inference you draw from that ? 
—That you are experimenting there on the very set 
of facts that Drs. Kinghorn and Yorke say produce 
the disease in man. You have the supposed trypano- 
some in the game; you have morsitans and you have 
man, and man is being bitten by the morsitans, and 
the morsitans is biting the game, and therefore you 
ought to have an increase in the number of sleeping 
sickness cases. 

4335. I suppose that another possible explanation 
would be that you have used up your susceptible 
material, and have now got to the more resisting 
materia] P—Yes, I think that is a possibility. That 
is a theory certainly. 

4336. What do you think as to the likelihood of 
the disease spreading or becoming anything like 
epidemic ?—That is a very interesting question and 
very difficult to give an opinion about. I think it is 
quite possible that Sir David Bruce’s opinion is correct, 
and that this is bruced that we are dealing with. 
Another opinion is that brucei may be considerably 
altered by climatic surroundings. Well, if that is the 
case it is not likely to spread except in similar 
climatic surroundings. There is talk, I understand, 
now in Southern Rhodesia, of an apparently similar 
trypanosome under similar circumstances. As far 
as I can make out from the reports (with regard to 
Nyasaland, I am not quite so sure) there is always a 
river connected with the matter. It has never been 
proved that the disease has been conveyed to man by 
morsitans, but apparently it occurs in much the same 
climate and it occurs by a river. I think those things 
are practically undoubted. If the present places 
where it occurs are limited, in all probability the 
spread will be limited. 

4337. You think that there may be undiscovered 
palpalis in these places —No, I do not say that at all. 

4338. Then I am afraid I do not quite understand 
the inference we are to draw, You say that morsitans 
has never been proved to carry sleeping sickness to 
man ?—No, it has never been proved. 

4339. When you find sleeping sickness in a morsi- 
tans area, where do you think it is derived from ?>—That 
is the puzzle. I say there is quite a possibility 
that it is not conveyed by morsitans. I have quite an 
open mind on the subject of morsitans. I do not for 
a moment say definitely that it is not conveyed by 
morsitans. 

4340, No, but can you suggest to us any alternative 
carrier or means of conveying it?—It is very hard. 
The first four people infected all complained of the’ 
terrible bite of some insect quite different from’ 
morsitans and they attributed it to that. I do not 
know the value of that but still it did occur. The 
number of white men that we have had infected is not 
really very large. 

4341. Were you down in the neighbourhood for a 
time ?—I came through it. 

4342, Can you speak with authority about the 
special bite?—No, I am not an authority on that. 
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I only take what was written on the subject by these 
four people. 

4343. What do you say as to the experiment of 
game clearing ?—I am all in favour of it, if it is 
sufficiently !ocal and, we will say, is done by means of a 
fence or something of the sort. 

4344. Iam airaid that you can hardly give us any 
estimate of what it would cost in any particular 
place ?—-Well, on the flat, most of the railways cost 
from 4,0001. to 5,000/. a mile. <A fence is a very 
different thing from a railway. I do not suppose that 
a fence would cost more than a quarter of that to 
erect. ' 

4345. Taking it at 1,000. a mile, what would bea 
sufficient area >—Roughly speaking, four square miles 
would be a very efficient experiment. It would cost 
about 16,000/. to put up the fence and probably about 
1,500/. a year to look after it. And then there is the 

_expense, of course, of the scientific portion of the 
experiment. It is the vaguest idea, but you ask my 
idea, 
4346. When you were ix Africa working at your 
problem no question of such an experiment had been 
raised ?—No. 

4347. You had no occasion to consider it what 
I may call responsibly P—No. 

4348. Putting aside the question of cost, what do 
you think we could learn, if we could exclude game 
from, say, a four, or five, or six-mile square area ?— 
There would be a good deal to learn, but I should be 
sorry to prophesy what you would learn. When you 
are experimenting in one way you often learn things 
that you never started upon at all, and there is all 
that probability and likelihood, and it is excessively 
tempting. Taking four square miles of morsztans, I 
suppose there would be one or more hundredweight of 
flyin that area. According to the present theory those 
hundredweights, or that hundredweight of fly would 
have been made by the metabolism of blood, and 
instead of the blood you get the fly. It has never 
been proved what the fly really feeds on for certain 
—whether it does feed on anything in addition to 
blood or not, and there would be a great opportunity 
of learning that if the fly remained. If the fly did 
not remain there would be all sorts of arguments in 
respect to its connection with game. 

4349. Have you ever in your experience found any 
area in which there was fly and no game ?—Yes, 
When I say no game [ have not been able to prove 
it, but I had not the opportunity of shooting any. 

4350. No appreciable amount of game ?—No. 

4351. Does that apply to big game or to smaller 
animals ?—I should say that it applied to the big 
game. The fly area is of a patchy nature almost 
anywhere. 

4352. Were you engaged on morsitans work or only 
on palpalis work in locating the flies —I had to pass 
through morsitans areas, and I was jotting down the 
areas occupied by morsitans as well. but that was not 
my first object. 

4353. Did you do it for more than one year in 
succession ? — I had two rainy seasons and a dry 
season. 

4354. You cannot tell us at all whether the fly 
is constant from year to year in particular patches ? 
—All the evidence goes to show that there are places 
where it is not, and that the actual boundary of the 
fly area varies considerably. 

4355. One witness said that before the rainy 
season the flies congregate, so to speak, in small 
patches, and then when the rains come they spread 
over the country ?—Really ! 

4356. Yes. You have had no experience of that 
kind ?—No, I have not. 

4357. (Sir William Leishman.) tn your work in the 
Katanga had you any opportunity of observing 

pallidipes and fusca ?—I found some fusca. _ 

4358. Can you tell us anything about their habits 
from the result of your observations ?—I am afraid I 
could tell you very little. ‘They were very sparse and 
I generally caught them in the eveuing, 
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4359. Do fusea bite at night ?—Well, I think it is 
quite likely, but from my own observations I could not 
tell you. They did not bite me. 

4360. And in the Loangwa Valley have you come 
across them ?—No. 

4361. Have you any reason to suppose that tney 
play any part in the spread of sleeping sickness any- 
where *—I have no positive evidence to that effect. 

4362. (Dr. Chalmers Mitchell.) Can you tell me 
what you think is the bait for a fly; I mean to say, 
why does a fly go to a black man or an animal. and so 
forth ?—It is very difficult to say; the first thing, I 
think, is the movement of the animal. The fly takes 
advantage of the animal moving to settle in the right 
place, and he has a way of moving himself sideways 
before he bites in a way that does not tickle and does 
not irritate the skin. He seems to be able when once 
settled to move in a peculiar way, so that you know 
nothing about the fly till he is actually in the process of 
biting, and I think he gets more easily in that position 
by reason of the fact that the animal is moving along at 
the time. Then with regard to palpalis it is curious 
that the way to catch a fly that my niggers eventually 
adopted was to sit with their feet in water, and the fly 
nearly always came near the surface of the water 
where their feet were, and they got more palpalis in 
that way than in any other. I do not know what it 
means at all. 

4363. Was it a question of odour ?—Well, the foot 
ought to have been protected by the water in this case, 
yousee. It might, though, have made the water smell as 
well as the foot. 

4364. When you are coming up to an area where 
there are flies, how soon do they come out on you P— 
Do you mean how near the area ? 

4365. Yes.—That is difficult. I know the way in 
which they follow you. I had an interesting fact 
come under my notice with regard to that in the 
Sudan once. I was looking for morsitans, and the 
first morsitans I found I found in the evening when we 
came on the edge of a wood about a mile away from a 
river. I caught it trying to bite me quite in the dark, 
which is very unusual. I bottled him and waited till 
the morning. Then there were plenty of them, and 
having found them, and it being before breakfast, I 
thought there was lots of time to catch them. We 
walked six or seven miles down the river. They 
followed us all the way down to a village seven or eight 
miles off. They followed me into the hut where I was 
to have breakfast. I had to catch a few, as that was 
part of my business, but I put it off tillafter breakfast, 
thinking I could catch them. I sent a nigger out 
after breakfast to catch some. He came back and said, 
“T cannot seeany.” I said, “ Nonsense; go out again.” 
He went out and came back with the same report. I 
went out myself. There were none and I had to go 
right back seven or eight miles to the same spot before 
I could catch any flies. 

4366. Do you say that they had been buzzing round 
you, so to speak ?—Yes, they followed our caravan 
all the way. 

4367. They were aot settled on the caravan or 
anywhere ?—I should think that many of them settled at 
times, but as soon as they proceeded to bite they were 
probably driven off. 

4368. What do you suppose happened? Do you 
suppose that when they had had their morning’s ride 
on the caravan and saw you settled at breakfast they 
flew back again?—I do not know what became of 
them; it may be so. They disappeared; I could not 
go further than that. 

4369. How do flies pass their time ?—Well 

4370, Let me explain.—I understand your question 
and it would be a most interesting one to answer if it 
were possible. I never had time on these occasions 
to go into that subject or I should have done. A 
man who could sit down and find how flies passed 
their time would be getting very valuable information 
indeed. Tf a fly is supposed to be composed entirely 
of blood, it must spend a good deal of its time looking 
for it. It is known that in captivity flies require 
to be fed very frequently, and if that is the case in 
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nature too, their time must be spent as a rule in 
looking for blood. 

4371. What I really wanted to get at, to see if you 
could help me with it, was this: Are they sitting in 
wait in the brushwood or anything till a source of 
blood comes. along or are they out questing for it P— 
IT have seen them sitting on the path, on the hard 
earth, and I think that they are all looking out for 
something moving. I think that anything moving 
attracts them. 

4372. How far off ? Have you any idea P—No, I am 
afraid I could not tell you that. 

4373. (Mr. Rothschild.) In answer to Dr. Chalmers 
Mitchell’s questions you stated just now that you 
certainly found the fly followed you on one occasion 
at least seven or eight miles ?—Yes. 

4374. And in answer to the Chairman, you said 
that you very much approved of the experiment of 
enclosing a certain area and driving out the game ?— 
Yes. 

4375. Now in order to prevent such an experiment 
from being vitiated, is it not most important first: of 
all to find out the distance over a cleared area of bush 
that the fly will travel naturally, and not assisted ? 
Supposing that you cleared 200 or 250 yards round 
the fence, and flies from beyond you could continually 
come in and out, that would as regards the percentage 
of infectivity entirely vitiate your experiment. I 
think that people who have been in fly areas are agreed 
that if you clear the ground of bush, the flies move 
away out of the cleared area. Now, supposing the fly 
could only travel one mile, if you cleared of bush a 
mile and a half round your fence and you found that 
the fly could only fly naturally and unassisted for a 
mile, you would be safe from invasion from without ?-—- 
Yes, but Iam thinking the position where a fly will 
follow an animal for the distance that I have stated. If 
you had an impermeable fence—the real difficulty in 
my mind is how far you can make it impermeable to 
the game—but given an impermeable fence, if the 
fly lives on blood, and blood only, you will not find 
many inside the fence if there is no blood for a 
sufficiently long time. That is the first point of all. 

4376. I understand that perfectly, but what I was 
leading up to was this: we have been told that the 
only animals which come into account as reservoirs are 
the so-called large game and the smaller ungulates such 
as duikers and bush-buck, and that the smaller rodents 
and smaller cats and rabbits and hares do not come 
into account at all. I am supposing that although 
you may be able to clear out an area of five square miles 
of big game and small ungulates, you would always 
leave a large number of small rodents and cats and 
various other animals, which you could not exterminate 
without burning the bush right out, which you do not 
want to do, and therefore the fly would always have a 
supply of warm mammalian blood. The only question 
which arises is, whether it would accommodate itself 
to that form of blood or follow the big game, and if it 
remained, how long would the same proportion of 
infectivity remain. In order to study those questions, 
supposing the fly remained, you must have sufficient 
cleared space round your experimental area to prevent 
flies coming in from outside ?—I think it would be a 
great advantage if you did clear your ground certainly, 
but other game coming up to your fence might very 
well bring the fly with it if it did come up to the fence 
over a clear ed area, which is doubtful. 

4377. I fully appreciate that, but the chances are 
that if you cleared the game out of an area, and made 
a fence and cleared the bush away, the game would 
not advance over the cleared area but would be 
suspicious P—Although I have no experiments to go 
upon, I very much doubt the likelihood of morsitans 
flying a great distance on its own account without 
being induced to do so by following game. I very 
much doubt their migrating without reason. They do 
migrate to some extent, I believe, but it would not be 
very rapid. 

4378. You think that, unless they saw moving prey, 
they would not undertake long flights, and you have 
no experience of’ their undertaking long flights in 
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search of prey ?—No, not on their own account without 
seeing it. 

4379. (Mr. Austen.) Have you ever found pupe of 
Glossina morsitans ?—No, not that I have proved to be 
morsttans. 

4380. You do not know of your own knowledge 
where the fly breeds >—No. 

4381. Can you offer any suggestions as to the most 
hopeful means of attacking Glossina morsitans ?— 
Well, the only way that I know of for certain by which 
morsitans has been driven out is by civilisation. The 
other way that has been spoken of is the rinderpest 
that swept over the country. With regard to those 
two last things, I very much doubt the connection. 

4382. I do not quite follow you.—I mean I very 
much doubt the connection between morsitans having 
disappeared and rinderpest having arrived. The only 
way in which we know of morsitans disappearing is by 
civilisation, and there is a coincidence with regard to 
rinderpest and morsitans that morsitans disappeared 
about the same time in some places. 

4383. When you say that Glossina morsitans has 
disappeared owing to civilisation, what do you regard 
its disappearance as being precisely due to in that 
case ?—I thinkit isan enigma. Really I do not know. 
I think it is very difficult to say. Of course the first 
thing you think of is food and shelter, and whether 
there were plenty of animals for them to have gone 
on feeding on, especially considering the very vigorous 
way in which they breed and increase. 

4384, Many people consider that the admitted 
disappearance of Gilossina morsitans subsequently to 
the advance, or concurrently with the advance of 
civilisation is necessarily due to the disappearance of 
big game. I take it that you do not exactly agree 
with that?—No. I mean I do not consider that the 
thing is proved. 

4385. Do you consider it possible or likely from 
your experience, that Glossina morsitans could be 
effectively attacked by the introduction of insect 
enemies from elsewhere, if we could find such enemies ? 
—It is an excellent theory, but I very much doubt it. 
I think that the surroundings of morsitans at the present 
time are such probably that no such insect could 
survive or no such parasite could survive. I suppose 
it is a parasite of some kind that you mean. 

4386, Hither a parasite or a predaceous insect.—If 
such a predaceous insect exists, I should think we 
should’ have found such an animal actually at work 
now. The odds are that if you imported one from 
elsewhere the surroundings would not be sufficiently 
favourable. Those are only guesses—those are only 
opinions—ideas. 

4387. Insects have been imported before now from 
one country into another country in order to deal with 
an insect which was a pest in the second country, have 
they not?—Yes. All these things are worth trying. 
An experiment would be most interesting. 

4388. You stated to the Chairman that Glossina 
morsitans had never been proved to convey sleeping 
sickness toman. Has Glossina palpalis ever been proved 
to convey sleeping sickness to man ?—Yes, I think so, 
practically. 

4389. Not by direct experiment, of course ?—No, 
not by direct experiment. 

4390. How then—by a series of coincidences ?— 
Yes, and by the fact that people who have been ina 
palpalis district and have been known to have been 
bitten with palpalis have had sleeping sickness, and 
those that have not been bitten have not had the 
disease. JI am talking of gambiense now. 

4391. I gather that you consider that the evidence 
with regard to morsitans and the human trypanosome 
in Nyasaland and Rhodesia is not so complete as to 
enable us to say positively that Glossina morsitans 
actually conveys the disease ?—Exactly. 

4392. (Dr. Balfour.) You told us how flies will 
follow caravans for long distances, and other 
witnesses have told us how they may be artificially 
transported by trains, by native boats, and possibly 
even by steamers. One witness, indeed, told us that a 
place which had been free of fly became reinfested. 
Now, these things being so, and it being possible that 
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countries now free of fly might become infested with 
fly again, would you agree to the proposition that if 
this game experiment were carried out it would be 
quite’ a legitimate thing to ask such countries to 
contribute 'towards the expense ?—I am very much of 
that opinion. When I was coming home I foresaw a 
good deal of these questions, and I tried to get people 
to see it, especially in the southern part of Africa 
generally, and I saw various officials at the Colonial 
Office, and all the rest of it, but I quite failed to get 
any enthusiasm. 

4393. In other words, it is not a problem only affecting 
sleeping sickness areas or areas with tsetse-flies in 
them, but any country which might harbour tsetse- 
flies if introduced there ?—Most certainly, and even 
beyond that the whole thing is so absolutely knit 
together in Africa. If you are going to kill off your 
black men, you will kill off labour, and no part of 
Africa does not require labour. © 

4394. The whole of Africa is interested >—The 
whole of Africa is interested. 

4395. And might well be called upon to support 
the experiment ?—Certainly, I think so. 

4396. When you were in the Sudan you initiated 
some interesting experiments as regards serum treat- 
ment of trypanosomiasis, which, unfortunately, did not 
get very far, but that was not your fault P—Yes. 

4397. Have you done anything more in that 
respect —No. I have often thought of it and wished 
to do so. 

4398. What are your views on the point? Do you 
still think it of some value ?—The question of treatment, 
prophylactic or otherwise, is, I think, besides the 
question of medical treatment of the spinal canal, an 
important one. The other point is the serum treat- 
ment. We know that one method of differentiating 
trypanosomes one from another is by means of serum 
that has acquired a certain amount of immunity. 
You may give that serum an artificial immunity by 
infecting the animal with a particular trypanosome, 
but at the same time you may also have an animal 
that is immune to a particular trypanosome. For 
instance, take humans. Humans are immune to 
nagana, and it is well known that the treatment of 
trypanosomiasis with human serum has a definite 
effect upon it. Now we know that the big game 
does not suffer from gambiense, and therefore the 
treatment of a monkey, say, with the serum of 
antelopes, I think, is a most interesting experiment, 
and might lead to something in regard to the treatment 
of man afterwards. 

4399. (Chatirman.) Has it been tried ?—You tried 
it, I think, Dr. Balfour ? 

(Dr. Balfour.) I had some serum sent to me by 
Dr. Sheffield Neave from water-bucks and animals 
in a trypanosomiasis area, and I carried out a few 
experiments on monkeys and gerbils with, I cannot say 
very definite, but rather interesting, results. Un- 
fortunately it. was very difficult to keep the serum 
sterile and it became infected. Further experiments 
would thus have been vitiated and I had to give them 
up. It was very difficult to get the serum. You have 
to carry apparatus, and if you shoot an animal you 
have to rush up as quickly as possible and draw off the 
blood. So you will see that it is a very difficult 
thing to carry out properly. It had a distinct effect 
on the trypanosomes, I may say, but I do not think 
any animal was cured of trypanosomiasis by such 
injections as I gave. 

_ (Chairman.) Was it a constant effect; had it the 
same effect on all animals ? 

(Dr. Balfour.) Yes, as far as I remember. 

(Witness.) The thing is a little complicated. It 
would make the experiment still more interesting if 
one had only the opportunity of carrying it out on 
the spot. It is complicated by anaphylaxis and other 
things. 

- 4400. You have found a line of treatment ?—I have 
found a line of treatment. . 

4401. That should be carried out on the spot ?— 
Yes, quite so. That is my point. 

4402, Could ‘it be done to some extent m 
Zoological Gardens ?—All experiments are valuable, 
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and the Zoological Gardens can give you some results, 
but until you get results one would hardly like to 
prophesy what will happen. No doubt doing it on 
the spot would be far better. 

4405. Game countries would be ideal places ?-—Yes, 
game countries would be ideal places. 

4404, (Dr, Bagshawe.) There are one or two points 
that arise out of your answers. You said that so far 
as Rhodesia was concerned, all the cases of human 
trypanosomiasis were associated with the Loangwa 
River, the Busi River, or other rivers ?—Yes. 

4405. What is the height of Fort Jameson above 
Loangwa Valley ?—Something considerable. I could 
not tell you at the moment as 1 do not carry it in my 
head. 

4406. Is it not the fact that two or three cases have 
been found on high ground near Fort Jameson ?—Yes, 
but those that I have read about are so few, and being 
so few I have always thought there was an excellent 
chance of their being imported and not having been 
infected on the spot. 

4407. What is the height of Serenje ?—I could not 
tell you in feet. 

4408. That is on highish ground, is it not 2—On 
higher ground, certainly. 

4409, There have been at least two cases which 
have been stated to be infected near Serenje, and in 
one instance it was said that that was the only possible 
place.—Is that so ? 

4410. Yes, so Ido not think myself that it holds 
good that all these infections have been contracted in 
the river valleys. Now you advised an experiment of 
game extermination in an area of four square miles 2—. 
Yes, I suggested it. 

4411. You suggested that that area would be large 
enough ?—I hoped it would. I was thinking of the 
money toa large extent. One would like to increase it. 

4412. If you suppose that that piece of blotting 
paper represents a fly area, is it not the case that 
you may find fly at one time in this portion of the 
area and at another time somewhere else, say, there, 
and another time there, that they move about in the 
area ’—Yes; discoveries of fly are of that nature. Ag 
to the moving about, I leave that to be discovered and 
proved. 

4413. If you made your enclosure of four square 
miles at this corner, it would be rather unfortunate if, 
as soon as you had spent 1,000/. a mile on your fence, 
all the fly disappeared into another part, would it not 2 
—The great thing about the enclosed area is to have 
no game in it, to have none of the things that are 
supposed to attract the fly. Having found out what is 
going to happen, then you will know more about the 
fly. Given the game, the fly are supposed to move 


about. Now, if there was no game would they move 
about like that ? That alone would be a fact of value 
to prove. 


4414. I think there is a good deal of evidence that 
their movements are not always related to the move- 
ments of the game.—Quite so. Experiment would 
prove that, at any rate. 

4415. Supposing you put up your fence, and before 
you destroyed the animals all the flies disappeared, 
you would not bé able to prove much?—If there was 
no fly when you had put up your fence you would prove 
nothing. 

4416. Yes.—It would be necessary to find a place 
with plenty of game. Suppose that when you brought 
the fencing materials into the four square miles, the 
game remained but the fly disappeared? Is that your 
question P 

4417. It would spoil the experiment would it not ? 
—Yes, but it would be a very curious thing to happen, 
Do you not think so? 

4418, No, I do not think so at all_—Really. 

4419. What in your opinion is the presence of 
morsitans determined by ?-—I have no opinion on that at 
all. It is one of the most puzzling things there are. 
It is attracted by game in motion, and it occurs in 
certain sorts of localities which are often rather hard 
to define. 
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4420. But isits presence determined by the presence 
of game or the presence of a particular kind of vegeta- 
tion ?—Vegetation is a point, I think, and game is 
another point. I do not know whether it would be 
determined by either by itself. 

4421. You have not yourself made any observations of 
the migrations or the movements of tsetse-flies, seasonal 
or otherwise ?—No; I have only observed the fact 
that they are very much more active and that there are 
many more of them at one time than at another. I 
have never been able to find out if it is seasonal. 

4422, Have you known these flies bite at night P—I 
have been bitten at night. 

4423. By morsitans ?—Yes, by morsitans. 

4424, You caught the fly and determined what it 
was ?-—Yes. The first fly I found in the Sudan was 
one biting me at night. 

4425. What time was that ’—The sun had gone 
down. We had had a long trek and were just 
camping. 

4426. (The Earl of Desart.) I would like to ask you 
quite a general question. I did not hear what you said 
to the Chairman, but he has been repeating some of it 
to me. I understand you have very little doubt that 
nagana in cattle may be conveyed to cattle from the 
reservoir of wild game by the fly ?—I have always 
held that opinion. 

4427. Do you hold the same opinion about trypano- 
somiasis in man being conveyed from the same reservoir ? 
—TI do not think there is any proof to that effect. 

4428. I was going to follow that up, if you had 
thought that possible if not proved, by asking how you 
account for the fact that whereas you cannot keep 
cattle at all in a fly country, man relatively suffers 


very little-—That is what I was arguing as showing 
that the thesis laid down has not been proved. The 
thesis laid down is that the game contains this 
trypanosome that is fatal to man, and that it is 
conveyed to man by morsitans. I say that that is 
going on in the Loangwa Valley every day and yet 
man has not been infected in larger numbers, but 
probably in less. That was the result of May’s 
last expedition. 

4429. If the wild game does harbour the try- 
panosome which we call rhodesiense, which is a human 
trypanosome, then man must either be resistant or 
have acquired some form of toleration ?—Quite so. 
We are now talking of the black man, of course. 

4430. Yes. That is another theory ?—Yes, that is 
another theory that is quite possible. 

4431. Are you yourself hopeful about the results 
of entomological research? I am asking you quite 
generally.—You mean in reference to what ? 

4432. The bionomics of the fly.—That we shall 
discover the bionomics ? 

4433, Are you hopeful about the results of research 
in that direction ?—That we shall learn how to stop 
the disease or cure the disease ? 

4434, How to destroy or eliminate the fly.—I am 
not at all hopeful. The only way in which we have 
ever heard of it being got rid of hitherto is by 
civilisation, and there is the possibility that rinderpest 
had something to do with it. 

4435, Local clearing removes it from the place 
cleared P—Yes, I believe it does, and it has to have 
certain kinds of vegetation and climate and so on. 

(Chatrman.) Thank you very much. 


The witness withdrew. 
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Captain C. M. Drew, R.A.M.C., called and examined. 


4436. (Chairman.) [think your service is the Royal 
Army Medical Corps ?— Yes. 

4437, And you have been on duty for some time in 
Africa ?—Yes. 

4438. How long ?—I was five years in the Egyptian 
Army, and I have been with the 
Sickness Commission for three years. 

4439, That is to say, for three years out of that 
time you have heen on sleeping-sickness duty ?— 
Yes. 

4440, What has been the nature of your duties 
generally ?—Administrative and clinical. 

4441, That is to say, you have treated cases P— 
Yes. 

4442, In what parts of Africa ?—I was first in the 
Western Bahr-el-Ghazal; I did ahont seven months 
there, and then I was in the Lado Enclave, and then 
I went back to the Western Bahr-el-Ghazal after- 
wards, 


Sudan Sleeping , 


4443. Have you seen the two forms of sleeping 
sickness, the sleeping sickness produced by the bites 
of morsitans and the sleeping sickness produced by the 
palpalis ?—No, I have only seen the sleeping sickness 
of palpalis. 

4444, The trypanosome has been the gambiense in 
that case P—Yes. 


4445, You have not come across the rhodesiense 
personally ?>—No, I have not. 

4446, From what you have heard and read have 
you come to any conclusion as to whether there are 
two distinct forms of sleeping sickness ?—No, I cannot 
give any opinion on that; I have only seen the 
gambiense trypanosomiasis. 

4447, You are acquainted with certain morsztans 
areas, I imagine ?—Yes, both in the Lado Enclave and 
the Western Bahr-el-Ghazal; that is the Southern 
Anglo-Egyptian Sudan really, rte 
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4448. In the areas where you observed morsitans 
there has been no sleeping sickness ?—In the areas 
where I have found both palpalis and morsitans in the 
Lado Enclave I have found sleeping sickness. In the 
Western Bahr-el-Ghazal where there are palpalis and 
morsitans, | have found no cases which I think have 
been infected in the Western Bahr-el-Ghazal. 

4449, They have come in from areas where the 
palpalis has been found ?— Yes, from the French 
Congo. 

4450. And the disease is of the typical Uganda 
type ?—Yes. 

4451. Have you examined the cases with reference 
to the particular trypanosome found in the sleeping 
sickness cases?—No, I have not; I simply made a 
clinical diagnosis of the cases by gland puncture. 

4452. What do you obtain from that »—I simply 
find the trypanosomes and make the diagnosis. 

4453. Does that show exactly what trypanosome it 
_ is or not P—No, it does not; it simply shows that it is 
trypanosomiasis. 

4454, As regards particularly morsitans, did you 
find mersitans in any place where there is no big 
game P—I have found morsztans in two places in Africa, 
in the Lado Enclave and in the Western Bahr-el- 
Ghazal. To take the Lado Enclave first, the Belgians 
when they were in occupation of the Lado Enclave 
indiscriminately shot out the game; they’ sent the 
soldiers out and shot out the game. The result is 
that in the districts where the game has been shot 
out you find very few morsitans. In the districts 
where there is game you find morsitans. Palpalis 
seems to me to be irrespective of the presence of 
game, ‘ 

4455. In those districts where the game has been 
shot out is palpalis as numerous as ever ?—Just as 
numerous as ever. 

4456. Have you any opinion upon this point—one 
or two witnesses have suggested it to us—that mors7- 
tans particularly follows buffaloes ?—Yes, I think so. 
Take the Western Bahr-el-Ghazal. I was there in 
1910 and I asked a native chief why there were no 
tsetse morsitans fly and he said, “Long ago the 
“ buffalo were here, and the game, and now all the 
* natives here carry firearms and all the buffalo have beeu 
« shot out and frightened away and there are no tsetse- 
« fly now.” I saw the same man again three years 
afterwards, and he told me exactly the same story. 

4457. Do you think in those areas the smaller game 
has been shot out as well as the bigger ?—No, you will 
find smaller game like oribi and the dik-dik. 

4458. Has any examination been made of them to 
know whether they contain trypanosomes ?—I do not 
think so. 

4459, As regards palpalis do you find that they are 
pretty generally spread ?—Wherever there are suitable 

conditions. I have always found it wherever I have 
been in the Southern Sudan. 

4460. Suitable conditions being what—with regard 
to streams of water and so on ?—You want a stream 
with sloping banks and shade. 

4461, Did your observations lead you to tell at all 
how far away from a stream palpalis will thrive ?— 
Once I was camped about a quarter of a mile from a 
river and they came right up to where IT was, following 
‘ water-carriers, and they have come, perhaps. half a 
mile as well; they have followed me half a mile. 

4462. In anything like numbers ?—Just one or 
two. I was looking for them or I would not have 
found them. ; 

4463. In your experience do they wander that kind 
of distance unless somebody comes from a palpalis 
area and, so to speak, brings them with him?—I do 
not think so. I think they simply follow something 
they want to feed on. They would not leave the river 
bank unless there was some prey for them. ' 

4464, Do you know anything about the breeding 
places or where they deposit their pup ?—I was with 
an entomologist and he found them in the dry sand 
about 30 yards from the bank on a river called the Yei 
in the Lado Enclave. That is the only time I have 
seen pup found. 

4465, Were they numerous ?—He found three. 
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4466. In your administrative experience what do 
you say is the effect of clearing round villages ?—On 
the river Yei in 1911 we did a large clearing of about, 
roughly, three miles long on the banks of the river Yei, 
which was the centre of the sleeping sickness district 
in the Lado Enclave. This place was swarming with 
tsetse-flies before the clearing wus begun. After the 
clearmg was carried out—we cleared about 50 yards 
from the bank, and three miles along on each bank of 
the river—we seldom saw a tsetse-fly ; they practicaily 
disappeared. In the house I only saw them perhaps 
if there had been people crossing the river. 

4467. (Mr. Buxton.) You are speaking only of 
palpalis >—Yes. Perhaps if a native came from 
the bush where the place had not been cleared, you 
would find a tsetse-fly following him, but the clearing 
got rid of the flies in that particular part. I put on the 
backs of the labourers, when they were clearing the 
place, blue cloths smeared with some gummy substance 
to find out if it was the case that really the flies had 
disappeared. There were, perhaps, 100 labourers and 
in one evening I could only find one tsetse-fly on the 
backs of these labourers. 

4468. (Chairman.) Do you think that the sticky 
stuff puts the fly off at all?—I think the smell attracts 
the fly. 

4469, What substance, as far as you know, was it 
that attracted the fly ?—It was a proprietary preparation 
that I got sent to me called “ stickphast.” I do not 
know what it was made of. 

4470, Still it has a scent or smell P—Yes. 

4471. Do you think that people who necessarily 
have to go through fly belts could protect themselves 
in that way at all by wearing, say, some cloths on their 
backs, those cloths being smeared with some material 
of that sort P—I do not think you could protect yourself 
from the bites of tsetse-flies ; I do not think it possible 
if you are in a fly area. 

4472. Have you been bitten yourself ?—Yes. 

44.73. I hope with no ill result.—I had a party of 
nine men with me when I was in the Lado Enclave and 
we were going through all these districts and I have 
since heard that three of those men have got sleeping 
sickness. 

4474. Is that entirely of the gambiense type ?— 
Yes. 

4475. You attribute all those cases to palpalis and 
not morsitans ?—Palpalis, yes. 

4476. In any morsitans area have you seen any 
clearing done ?—For palpalis ? 

44.77. No, for morsitans ?—I have not. 

4478, Hitherto in your opinion it has not been 
necessary ?—Not for morsitans. 

4479. Palpalis I think you told us, seemed to be 
equally numerous whether there was game or not ?— 
Yes. 

4480. Is it known at all on what palpalis depends 
for its livelihood ?—I think they feed on monkeys and 
small buck if there is not any big game, because there 
are always a certain number of small buck about and 
monkeys. 

4481. Have you ever seen them feeding on reptiles 
of any sort P—No, I have not. 

4482. Your administrative duties consisted in what 
—in the supervising of the clearing ?—In going round 
visiting the villages, collecting the infected and segre- 
gating them, and doing clearing. 

4483. Was there much difficulty in segregating them 
or were they amenable ?—At first we had a good deal 
of difficulty because the people went into the bush when 
we went to the villages, but when they got accustomed 
to us going round we had no trouble at all. I know of 
one ease the last time I was out inthe Western Bahr-el- 
Ghazal where a man had a little girl slave infected 
with sleeping sickness and when he heard I .was coming 
along he took her out and left her m the bush to die. 

4484. Was the body ever found?—No, she was 
abandoned in the bush. She was a young girl under 
12 years of age. : 

4485. And she was never found ?—She was never 
found. 

4486. As your work is better understood you find 
less difficulty >—When you get to know the language 
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and customs—one has to go round at certain times in 
the year to get the people in the yillages—you find 
that ultimately you will see every man, woman, and 
child if they get to know you properly. 

4487. What did youdo? Did you havea segregation 
camp ?—Yes, in the Lado Enclave we had a segregation 
camp at Yei and we brought all the patients from that 
small area infected with sleeping sickness and kept and 
treated them there. 

4488, I suppose if those camps are perfectly free 
from fly their relations can visit them without 
restriction ?—This camp was quite free from fly; we 
never found a fly in the camp and we put no restrictions 
on the movements of the relations coming and seeing 
them. ‘ 

4489. The object of the segregation camp is to 
keep the patient away from fly ?—Yes. 

4490, How many cases of sleeping sickness have you 
found P—I have seen about 16,000 people and I have 
got 250 cases of sleeping sickness, roughly. : 

4491. In a comparatively small area?—I saw 
9,700 people in the Lado Enclave and I got the 
259 cases tliere. In the Western Bahr-el-Ghazal, the 
last time, 1 saw 6,702 people and I got 10 cases of 
sleeping sickness. 

4492. As regards those cases did they all run a 
somewhat lengthened course, or did you have any what 
I might call malignant cases and early death ?—One 
woman came in and she had a little boy who was 
infected with sleeping sickness ; I examined this woman 
one day and I was pretty certain that she had sleeping 
sickness, but I could find no trypanosomes ; I examined 
her again another day and then another day, and I 
meant to have examined her the next day but in the 
night she died of an epileptoid attack. We get cases 
like that which end in an epileptoid attack. On the 
other hand, we get cases which seem to run a very 
chronic course. I had one case in the Western Bahr- 
el-Ghazal where the man must have had sleeping 
sickness for 12 years if his story was true. 

4493. Were there no symptoms ?—No symptoms at 
all, simply glandular enlargement and the presence of 
trypanosome. 

4494, Would that man be a carrier and a source of 
danger to others ?—I think he would be. 

4495, With regard to those cases which have 
continued, so far as they have come under your notice, 
are they treated cases or untreated cases P—Untreated 
cases. 

4496. What do you find has been the effect of 
treatment ?—The only effect I have seen on cases is 
this, that it gets rid of the trypanosome for a certain 
time, but if you treat cases with atoxyl I must say I 
cannot. see it has any effect as far as curing is con- 
cerned, 

4497. It postpones the severer part of the illness ? 
—Yes. Thenafter treatment sometimes these patients 
get epileptoid attacks and die. I tried a man with 
arseno-phenyl-glycin and trypanosan. He was to get 
three doses, but after he got his third dose he died the 
next day. 

4498. Did you attribute that to the sleeping sickness 
or to the effect of the drug ?—He had an epileptoid 
attack ; it may have been the elimination of the toxin 
from the effect of the drug. 

4499, For instance, if you gave this drug to a 
healthy person it would not produce epileptoid attacks, 
would it ?—No. 

4500, Therefore, it is the drug plus the disease 
which produces this condition ?—Apparently. 

4501. It may be by killing the trypanosomes and 
intoxicating the blood; is that your theory ?P—I think 
that is so, 

4502. Have you tried any other arsenical remedy ? 
—I tried salvarsan. 

4503, That is arsenical ?—Yes. I have also tried 
antimony, but my experience of antimony was not so 
good because I gave it in rather a concentrated 
suspension; I gave one grain in 10 c.c. of water 
and I did not find that was the slightest good. I saw 
it given to several cases by one of the officers with 
me and they seemed to dé well; the trypanosomes 
disappeared. 
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4504. Do you know anything about Captain Ran- 


_ ken’s work ?—I was with him; he came up with me. 


4505. How long have you been home ?—I have 
been away from that place tor two years now. 

4506. Have you followed Captain Ranken’s work ? 
—TI have read about it. 

4507, Could you tell us the general result ?—I 
cannot tell you anything recently about it; I can only 
tell you about his first attempts at it. 

4508. We were told by a witness the other day that 
what he found most useful was an intravenous injection 
of metallic antimony ?—That is what he was giving 
when I was there. 

4509. And he was giving it intravenously pYes. 
I started giving it, one grain in 10 ¢.c. of water, but 
apparently there was not. enough fluid, and he gave it 
in, perhaps, a pint of water or half a pint of water and 
injected very slowly. ‘Taking the blood of the patient 
three hours afterwards you could see the trypanosomes 
disappearing. 

4510. From what you have read and observed, is 
that a permanent death of the trypanosomes, or, as in 
the case of the atoxyl, will they reappear ?—I think, 
myself, they will reappear in time. 

4511. But it may produce a longer period of 
freedom from trypanosome ?—That is so. 

4512. You have not heard of any. cases which 
you could call cures by this treatment ?—No, I have 
not. 

4513. Have you any suggestions as to what further 
experiments and treatment should be tried?—No. I 
have not done any research work on treatment at all. 

4514. I mean have you any suggestions as to the 
lines on which research work might prope P—No, 1 
have not. 

4515. (Str John Bradford.) You have seen between 
200 and 300 cases of sleeping sickness, I gather ?— 
Yes. 

4516. Could you tell us roughly the number of 
acute cases—cases which run an acute course ?— Out 
of 250 I had 40 deaths, I think; they ran an acute 
course, Just came in, and died in about a fortnight to 
three months. 

4517. Does that apply to untreated cases >—Both. 

4518. How many untreated cases have you seen 
run an acute course ?—I mean the cases which just 
come into the camp and perhaps die in a week; they 
get one injection of atoxyl and then die. I do not 
mean continuous treatment. 

4519. Had you reason to think those people had 
not been infected long ?—-I really could not say about 
that. 

4520, From your clinical experience did they come 
in in an early stage of the disease >—They came in in 
what we call the secondary stage. 

4521, They were not in ihe, early febrile stage ?— 
No, not that stage. 


4522. I want to limit. the question to that eated 
cases, if possible; as regards untreated cases running 
an acute course, did you see any cases of keratitis pe 
No, I never saw that. 

4523. You have never seen keratitis at all P—I have 
never seen that amongst my patients in the sleeping 
sickness camps. 

4524, Did you have any cases with cedema ?—- 
Yes, edema of the eyelids was very common. 

4525. Were those early cases or late cases ?—I 
think otherwise they were quite fit; they were patients 
just going about doing the ordinary work of a native, 
and I simply noted them by the condition of their 
eyes. 

4526. Did you see any cases of cedema of the 
limbs P—-Not in the stage in which they were going 
about, 

4527, Only as a late symptom ?—That is so. 

4528. As regards the cases which ran a chronic 
course, did they give the typical clinical picture asso- 
ciated with sleeping sickness >—In the cases which run 
a chronic course some of those cases go about for a 
year, and these cases presented ne clinical symptoms 
at all. The only way they would be found out would 
be by palpation. Otherwise they have no symptoms. 
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4529. To recur to the acute cases for the moment, 
did you see any cases where there were epileptiform 
attacks in your patients?—I have mentioned one 
woman who came in apparently quite well; she was 
carrying a small boy, and he had sleeping sickness, and 
I thought the mother had it too. I did a gland punc- 
ture on three successive days, and I was going to 
examine her on the fourth day, but she died in the 
middle of the night with an epileptoid attack. 

4530, (Dr. Bagshawe.) There is one point in your 
statement I would like to ask a question about. You 
say “ On a march of 131 miles in one of these districts 
« T found only one tsetse-fly and saw only one herd of 
« hartebeeste.” What season of the year was that, 
do you remember ?—That was in May. 

4531. Was it in the dry season or the wet season ? 
—The rains had been on for about two months. 

4532. It was at the season of the year in which, as 
a rule, you find tsetse-fly —Yes. 

4533. With regard to your 250 patients could you 
tell us what was the usual age ? Did they vary ?—They 
yaried. I had one patient who must have been 80, and 
another a few months old. 

4534. What was the average age ?—The average 
age would be between 20 and 30. Taking my last 10 
cases which I got in the Western Bahr-el-Ghazal they 
were all men between 20 and 30 years of age, and none 
of the women were infected. 

4535. What proportion of children did you have ? 
—I got no children in the Western Bahr-el-Ghazal. 
In the Lado Enclave I found out of 250—perhaps 
15 children. 

4536. That is rather a small proportion ?—Very 
small. 

4537. How do you account for that ?—I cannot 
account for it. ; 

4538. In what way do you think, as a rule, the 
people there get infected ? Do they go to the river to 
fish ?—They go down and fish at certain times of the 
year and live on the river banks where the tsetse-fly is 
very common, and I think that is how the disease is 
spread. 

4539. The children go as well ?—Yes. 

4540. But they do not seem to get infected ?—-We 
never found many of them infected. 

4541. You cannot suggest any reason for that ?— 
No, I cannot. eae 

4542. Did I understand you to say you did not get 
any women ?—In the Western Bahr-el-Ghazal we got 
no women at all, except when I examined 26 people 
who came from the French Congo and I got one woman 
amongst them and one little girl. 

4543, Can you suggest any reason for that ’—I 
think the reason why there were no women infected in 
the Western Bahr-el-Ghazal is because the disease is 
not endemic inthe country yet; I do not think the flies 
are infected there. 

4544. Do the women in that part of the country 
carry most of the water ?—Yes. 

4445. So that you would expect them to be infected ? 
—If the disease was endemic I think you would find 
women infected as well. 

4546. But im the part of the country where the 
disease is endemic, do you get many women patients P 
—Just about equal numbers. 

4547. Did you make any examination of game ?— 
No, I did not. 

4548. (Mr. Buxton.) I understood you had made a 
good many clearances near the villages ?—Yes. 

4549. Were those clearances very costly? In the 
first place what was the nature of the bush there ? 
It consists of big trees and thick undergrowth on the 
river banks. 

4550. Gum trees or thorns?—Hbony trees—not 
thorns—and a tree like a lemon tree; I believe it is a 
species of lemon tree growing on the banks of the 
river. Then you have great big trees, something like 
oak trees at home.’ The cost, of course, depends 
entirely on what is the rate of payment of native 
labour. 

4551. You told us you cleared, for instance, a 
length of two miles and approximately fifty yards 





wide or something of that sort; am I right ?—Fifty 
yards on each side of the river bank. 

4552. Could you give us what that particular area 
cost to clear approximately ?—The monthly cost to 
keep it up was the expense of 100 men working at a 
penny a day, that is 8s. 4d. a day. 

4553. After it was first cleared, you mean, in order 
to maintain it?—Yes. I should think the clearing 
altogether would cost about 2001. to 3007. 

4554, According to my arithmetic that area would 
be about 40 acres. It was 50 yards wide and I under- 
stood you to say two miles long.—Three miles. 

4555. I do not want'to pledge you, but I wanted 
to get some idea of the cost.—The original cost would 
be between 2002. and 3001. 

4556. (Str Edmund Loder.) Just gomg on with the 
clearing, you cleared 50. yards ; I suppose that was the 
heaviest jungle actually on the bank ?—Yes. 

4557. And you did not do more because behind 
that it was not so thick?—Yes, you come to grass 
behind. 

4558. That happened really to be the width of the 
bank ?—Yes. 

4559. You said that in some districts there was 
both morsttans aad palpalis, but you put down all the 
sleeping sickness to palpalis ?—Yes. 

4560. How do you know that morsitans do not 
help ?—In the Western Bahr-el-Ghazal it certainly 
cannot, because the fly is so common there that if 
morsttans did produce sleeping sickness everybody 
would be affected with it; you cannot walk through 
the place without being continuously bitten. 

4561. You acquit morsttans of any evil effect ?—So 
far as I know. 

4562. Not to domestic animals ?—It kills all the 
domestic animals; all donkeys and mules ultimately 
die of bruced. f 

4563. I think you said something about the clear- 
ing not being any use for morsitans ?—It is no good. 
because they do not live on the banks of a river; there 
is nothing to clear for them. 

4564. And they fly further ?—I always find them 
in the grassy areas which have become dried: up. 

4565. You think clearing is no use against mors?- 
tans ?—I do not think it is a practical idea at all. 

4566. You talked about the ages of the natives. 
Do you find that they know their ages? Most of the 
natives I have been amongst do not know. Do you 
guess it?—No, I ask them questions; for instance, if 
they remember Gordon. 

4567. It is very vague?—Yes, and then I go by 
their teeth. 

4565. Do you not think the men go more into the 
woods where the fly would be likely to be, and into 
the jungles than the women and children? Is not 
that one of the reasons why they get it more ?—The 
men travel much further, and that is why in the 
Western Bahr-el-Ghazal there are only men infected, 
because they travel to the French Congo, but so far 
as the fishing expeditions are concerned I think you 
have more women than men. 

4569. (Mr. Austen.) What is the history of sleep- 
ing sickness in the Bahr-el-Ghazal?—In the Western 
Bahr-el-Ghazal the first case was found or suspected 
in October 1909, and ultimately I diagnosed it in 
January 1910. In the Lado Enclave it already 
existed. When we took over from the Belgians in 
1910 they had found a few cases of sleeping sickness, 
but it has always been in the Lado Enclave, of course ; 
it came there from the Belgian Congo. 

4570. Then the disease has been introduced from 
the Lado into the Bahr-el-Ghazal?’—It is not in the 
Southern Bahr-el-Ghazal; in the Western Bahr-el- 
Ghazal it will be introduced, if steps are not taken, 
from the French Congo, not from the Belgian Congo. 

4571. But it has been introduced now into the 
Southern Bahr-el-Ghazal?—I believe they got: one 
case at a place just on the frontier, but he had come, 
L believe, from the Belgian Congo, and had been 
staying there. 

4572. Where were those 250 cases you said you 
found 2—In a small area in the Lado Enclave, which 
was round the centre of the Belgian Administration. 
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4573. That was 250 cases in 16,000 people, I think 
you said ?—In 9,000 in this particular part. 

4574, That would be roughly about 2:5 per cent. P— 
Yes, it worked out at between 5 and 4 per cent. 

4575. How many cases have actually been found 
in the Bahr-el-Ghazal at the present time ?—In the 
Bahr-el-Ghazal itself there have been 10 cases. I 
found 10 cases just now, and there were two cases 
found in 1910, five in 1911, nine in 1912, and five in 
February 1913, but these had all been travellers coming 
from the French Congo—French Congo natives coming 
across and being found out, as they have to undergo a 
medical examination when they come into our 
territory. 

4576. I swppose the number of cases, or the data 
available, are not sufficient to enable you to say whether 
the disease is actually on the increase or the contrary 
among the natives in the Bahr-el-Ghazal itself ?—In 
the Western Bahr-el-Ghazal I do not believe it exists 
at all; itis not endemic there yet. In the Lado Hn- 
clave it is, and they still get a certain number of cases. 
The place was thoroughly gone over and all the cases 
were brought in, but they still find one or two cases 
whenever the inspector goes round the villages, 

4577. With regard to the areas where you find 
G. morsitans, I understood you to say that you found 
it in grassy places. Is there no bush there at all P—- 
Of course there is bush round about, but I think 
it is in the dried-up valleys that the morsitans 
breed, because when you come to these plaves you 
always find far more morsztans there than you do in the 
ordinary bush. 

4578. You find far more morsitans in grassy places 
where there is no bush P—Yes. 

4579. You have not, I think, actually found the 
pup P—No. 

4580. Would it be possible to destroy those grassy 
areas by burning ?—That is quite simple. 

4581. So that if you are correct in thinking that 
the flies breed there one might have some chance of 
eradicating them by attacking them at their place of 
origin ?—I think it was pointed out by Dr. Pearson 
that the morsttans fly disappears or gets few in number 
at the beginning of the dry season, when the bush fires 
are going on. 

4582. As to the alleged association of morsitans 
and buffalo, have you actually observed any instances 
which would tend to support that belief ?—There is 
a big, inhabited area in the Western Bahr-el-Ghazal 
and there is a tremendous lot of buffalo there, and 
that is where the morsitans is mostly found, or found 
in the largest numbers. I have been near a herd of 
buffalo, and I have seen more morsztans then than I 
have seen when ordinarily going along the road. In 
the Lado Enclave, again, the morsitans is found in the 
same area as the buffalo. 

4583. Could you describe the characteristics of 
that district from the point of view of vegetation P— 
No, I could not; I could easily get it for you, but I 
could not give you the names of the trees. 

4584. Is it grass or bush ?—It varies, grass and 
bush and streams; to the ordinary observer there is 
nothing peculiar in it compared with any other part of 
that country. 

4585, At any rate it is nota specially grassy area 
such as you have just described ?—No. 

4586. Have you had any opportunity of observing 
whether tsetse-fly settle by preference on a black man 
rather than on a white man ?—Yes, I think they do, 
and I have seen it with a white mule and a dark- 
coloured mule; the white mule gets bitten far less 
than the dark-coloured mule. ; 

4587. That is what I thought. Then it is possible 
that the mere colour of the buffalo may have some- 
thing to do with attracting the fly ?—I should 
think so. 

4588, Have you made any experiments in trapping, 
apart from the use of sticky cloth P—No. 

4589. I think you said that when those pupe were 
found on the Yei river an entomologist was with you ; 
was that Mr. King ?—-Yes, 








4590. Did he satisfy himself as to the species to 
which those pup belonged ?—Yes, he said they were 
palpalis. 

4591. (Sir Stewart Stockman.) I think you said that 
the Belgians had driven the game out of one area, 
and that the morsitans had followed the game ?—Yes. 

4592. Do you know if there was any history as to 
whether that has made any difference in the incidence 
of sleeping sickness after the game had gone ?—I think 
they had just got the same number of cases of sleeping 
sickness as they had before. 

4593. Were there any domestic stock there ? — 
Very little. ? 

4594. Do you know if they live >—The cattle do not 
live there. 

4595. I take it they die from trypanosomiasis >—I 
do not know. I take it they get bitten by other biting 
flies, Chrysops and Tabanus. 

4596. You do not know that they die from trypano- 
somiasis ?—No. 

4597. (Dr. Chalmers Mitchell.) think you said that 
you had pretty well cleared out the Lado district of 
sleeping sickness >— We have examined the whole 
district and gone round it, and eliminated the sick as 
far as we could. 

4598. But you still found two or three cases ?—Yes. 

4599. What is your idea as to where those cases 
come from ?—There is a main road there, and those 
Uganda porters who originally brought the disease inte 
that part of the world always camp in the beds of the 
streams, and the flies that get infected from the native 
travellers coming along the road still keep up the 
infection, 

4600. You think it is brought in by human beings ? 
—Yes. 

4601. Not by game ?—No, I think it is human beings 
who brought it there. : 

4602. You mentioned brucez; what do you think 
brucei does? You mentioned 7’. brucei; what do you 
mean by that P—I take it that is the trypanosome which 
infects donkeys and mules and kills them. 

4603. Killing anything else? — That is all I 
know of. 

4604. You think it is not dangerous to human 
beings P—I do not think it can be, as far as my 
experience goes in the Bahr-el-Ghazal at any rate. 

4605. Why do you think it is not dangerous >— 
Because if it was infective there would be far more 
sleeping sickness. 

4606. There is no doubt but that the fly is infected 
trypanosomes ?—It must be. 

4607. You are quite certain of that ?—I have only 
read about it. 

4608. You know it is killing the animals P—Yes, I 
know that. : 

4609. And that it is biting human beings ?—Yes. 

4610. And it does not kill the human beings ?— 
That is so. 

4611. One other question. Have you had a chance 
of watching the flies yourself much ?—I have watched 
them when I have been trying to trap palpalis and when 
I have been examining a stream for palpalis. 

4612. What do they do most of the time?—You 
might sit for 20 minutes in some places and then 
suddenly one flits down, and if you are with a black 
man it prefers the black man. It always goes for the 
black man first. 

4613. Flits down from where ?—Comes out of the 
leaves. . 
4614. You think it has been most of the time 
sitting on the leaves P—Yes, waiting for food. 

4615. Do you think they fly out to meet food P— 
No, I think they wait for it, because I have never met 
palpalis flying away from a river unless there has been 
somebody just come from the river or they have 
followed me myself. 

4616. What do you think attracts them? Do they 
see you?—I cannot say; I could not answer that 
question. 

4617. You have not happened to think of it >—No. 

4618. You do not know whether it is smell or 
sight ?—No. 
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4619. We have been told several times that moving 
bodies attract them ?—I have always sat down and 
waited for them to come. 

4620. And they come to you ?—They ultimately 
come to you. 

4621. Just as much as if you are moving about 2 
— Yes. 

4622. That is palpalis you are talking about ?— 
Yes. 

4625. Now as to morsitans. Has it the same sort 
of habits P—I have only seen morsitans when I have 
been on the march, and when I sit down I get just as 
many coming round me as I do when I am marching. 

4624, They buzz about you just the same ?—Yes, 
if Iam in an area where there are morsitans, I have 
never seen any difference whether I am marching or 
sitting down. 

4625. You think they are flying about looking for 
you, so to speak, or do you think they are lurking like 
the other fly? I take it you think palpalis on the 
whole lurks quietly in the trees until it has been 
disturbed by something P—Yes. 

4626. And then it comes out and settles ?—Yes. 

4627. Does morsitans do the same sort of thing ?— 
I think it must do the same thing, because you 
suddenly come into an area where there are morsitans, 
and then you suddenly find yourself covered with 
them. 

4628. You donot see them coming flying to you ?— 
No. 

4629. (Chairman.) Only one question. Was your 
work solely confined to sleeping sickness or were you 


in charge of the general health of the district 2—It was 
principally sleeping sickness. I also did S.M.O. for 
military duty but that was only nominal. 

4630. Could you give us any of the current diseases 
in the area where you find sleeping sickness »—Amongst 
the natives i saw yaws and syphilis, and they got 
various types of fever, of course indefinite fevers. 
Those are the commonest kinds of disease there. 

4631. I do not know whether you could say at all 
what you think is the most severe cause of mortality ? 
—Sleeping sickness is in the Lado Enclave at the 
present time. 

4632. It is more fatal than any other disease 2— 
I think so. 

4633. (Mr. Buxton.) What are the other, what 
you might call deadly diseases, which are answer- 
able for a large number of deaths ?—In the Lado 
Enclave I never met any disease which was severe—I 
mean a disease which caused a lot of deaths—like 
sleeping sickness. 

4634. Do you have bad epidemics of smallpox ?— 
No, there is no smallpox or plague or cholera—none 
of that at all, They get dysentery at times. 

4635. Does that destroy many lives ?—No, it does 
not kill very many——not like sleeping sickness. We 
have no statistics available about the numbers of people 
infected by those diseases because we have just taken 
the place over, and they are only beginning to come 
into the hospital. 

4636. And does the same thing apply to the Bahr- 
el-Ghazal?—Yes, much the same, only I never saw 
yaws there. Ihave seen more dysentery there than in 
the Lado Enclave. 





The witness withdrew. 


Major F. B. Pearce, C.M.G., called and examined. 


4637. (Chairman.) What is your present appoint- 
ment ?—My present appointment is Deputy Governor 
of Nyasaland, but I have been transferred recently ; 
my actual appointment is Resident at Zanzibar, but 
that is a new one. 

4638. In connection with sleeping sickness, your 
work was done as Deputy Governor in Nyasaland ?— 
That is so. 

4639. As Deputy Governor did you travel much 
through Nyasaland ?—TI always made one annual inspec- 
tion. Of course, I have been 16 years there, so that I 
know the country pretty well. 

4640. Before that were you District Commissioner, 
or what ?—No. 

4641. You have been the whole of that time Deputy 
Governor >—I was originally appointed as Assistant 
Deputy Commissioner in 1897 under the Foreign Office, 
and then the titles were altered to Governor and 
Deputy Governor, and I was promoted to Deputy 
Governor when the alteration in the constitution of 
the Protectorate took place. 

4642. What number of District Commissioners 
have you under you?—Speaking from memory, there 
are about 35 District Commissioners altogether. They 
are called Residents there. 

4643. Civil District Officers ?—Yes. 

4644, You are in communication and touch with 
them, of course ?—Intimately, yes. Ne! 

4645. What can you tell us about trypanosomiasis 
in Nyasaland ?—Of course, I cannot speak scientifically 
at all. 

4646. As an administrator ?—I simply speak as a 
very ignorant layman. Reports of all kinds have 
passed through my hands, and I have tried to keep up 
with the latest developments. That is my only know- 
ledge as regards the matter. The first case I remember 
was discovered in 1908, when a native was placed under 
observation and treatment, and, curiously enough, he 
is perfectly well to-day, at least he was when I left. 

4647. Was it reported to you as an undoubted case, 
or was it a doubtful case ?—I believe there is no doubt 
at all, because the trypanosome was found. 

4648. Do you happen to know whether the trypano- 
some was of the Nyasaland type or the Uganda type ? 
—That I cannot speak definitely upon. 
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4649. Do you think that the disease had existed 
before then in Nyasaland, and had not been identified ? 
—Of course that is only a matter of my opinion; I 
really have no intimate knowledge at all. 

4650. Have the natives any description of the 
disease >—I have never been able to get any satis- 
factory replies from a native on that point. They are 
not good, of course, at describing matters as regards 
sickness and so on. 

4651. Do you speak the languaye ?—Yes, there are 
three or four languages there, but I speak the main 
language, Chinyanja. 

4652. They have not themselves identified it and 
got a name for it ’—Certainly not, as far as I could 
make out. 

4653. What do-you say with regard to the present 
conditions in the infected area ?—I left in October last. 
We had one seriously infected area on the coast of the 
Lake by Domira Bay. That has always been regarded 
as an infected area. There have been isolated cases 
found elsewhere ; for instance, two in Blantyre hospital, 
but probably they had come down from the infected 
area. The first case was not found in the infected 
area; it was found more to the north, at Nkata Bay. 
At that time we thought it was an imported disease 
from the Congo, and we took precautions accordingly 
to prevent immigration into the Protectorate. 

4654, Your medical officers have now come to the 
conclusion that it is a special type of disease peculiar 
to Nyasaland and Rhodesia ?—So I understand. 

4655. And that it is carried, probably, by the 
morsitans fly, not the palpalis?—We have no 
palpalis there as far as our investigations have shown, 
and the country has been pretty well looked over in 
that respect. 

4656. Inthe many years you have been in Nyasa- 
land has the morsztans increased? Has it spread in 
fresh directions ?—I have never really been able to 
make up my mind, one way or another, with regard to 
that point, because people talk rather loosely some- 
times about the spread of tsetse. There are so many 
factors, I think, which might lead one to suppose that 
it has spread, and again perhaps that it has not spread 

4657. Will you indicate some of those ?—One 
thing is, of course, that the country has been opened 
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up, and people travel a great deal more than they did 
before. They feed their cattle now where, 10 years 
ago, there was nothing but wild animals and bush. 
The consequence is that they penetrate into remoter 
valleys and wilder country in search of fodder, and 
they meet with tsetse-fly, which may, as far as I know, 
have always been there. I know there was a case at 
Fort Johnston which rather bears upon that point. I 
always thought it was rather a typical case of what 
might happen; I think fly has spread in certain parts. 
Fort Johnston is a great cattle place for Nyasaland ; 
there is a large Government herd there, and they thrive 
exceedingly well there. About two years ago the cattle 
began to die, and they were examined, and it was 
found they were dying from tsetse. The cry immedi- 
ately arose, of course, that the fly was spreading, 
whereas investigations proved that native settlement 
had increased round Fort Johnston, and the bush and 
jungle had been pushed further back, and to feed the 
cattle the native herd had to go further afield into 
areas where there was fly. When the native cowherds 
were forbidden to go to those areas the deaths 
amongst the Fort Johnston cattle ceased. 

4658. That is interesting. What area round Fort 
Johnston was cleared ? Whatis the protected area ?—I 
do not think it is cleared. The formation of the vegeta- 
tion is not forest immediately round Fort Johnston ; it 
is what one would call grass plains with scattered 
forests more or less, and it is not until you come to the 
forest that you meet the tsetse. It is more an open 
area. 

4659. In this open area you do not find the tsetse ? 
—That is so; exactly the same as Chiromo. 

4660. It is a natural clearing ?—Yes, but at the 
same time natives have settled in the forest adjacent 
and cut down and cleared a certain area, and the 
consequence is that the country has been more or less 
deforested, apart from the natural vegetation. 

4661. Do you know of any instance in a fly area or 
touching a fly area where clearing has been made and 
protection has been attained ?—No, I cannot say I do. 
Do you mean on purpose ? 

4662. Yes; for the purpose of getting rid of the 
fly ?—We are clearing around the villages in the in- 
fected area now, but clearing in that part of Africa is 
such a gigantic task, because, unfortunately, the things 
erow up again. 

4663. I suppose you cut down trees and then burn 
them in the dry season ?—Yes. 

4664. And then you have to reburn them next year ? 
—They start springing up directly the rain starts. 
_ We get five months’ rain there. 

4665. When you have cut down the trees and burned 
them, will the fly come back into that area until you 
burn again ?—I could not say that; Ido not think we 
have ever made definite experiments with regard to 
that point. 

4666. What do you say as to the increase or de- 
erease of game where there is disease? In areas where 
sleeping sickness exists, do you connect the sleeping 
sickness with the game ?—Of course, it is connected in 
a way, I suppose. 

4667. It is suggested by some and denied by others 
that the wild game constitute reservoirs from which 
the tsetse get the trypanosome which is fatal to man. 
There is no doubt that is the case, of course; it has 
been proved, as far as I can make out from reports. 

4668. It is generally accepted in Nyasaland that 
game is a reservoir >—So I understand from the scien- 
tific reports, but of course there are parts of the roads, 
for instance, between Zomba and Fort Johnston, from 
which you may derive a total misunderstanding as to 
the position of the tsetse-fly. You can go down that 
road in July, as I did last year; I specially looked for 
tsetse, as a matter of fact, and camped two nights on 
the road, and I could find none at all. Sir David 
Bruce came out and went down in December and 
he was almost eaten alive. So that a man who went 
down in July would say that there was no tsetse-fly, 
and another man wonld go down in December and say 
that the place was swarming,with tsetse-fly, and both 
would be right, but they might come to quite wrong 
conclusions. ; 
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4669. Have the movements of tsetse-fly been 
watched? Do you know whether they spread from 
centres or originate from other districts, or what ?—I 
really cannot say for certain, but I know this, that it is 
supposed that owing to the more frequent intercourse 
between natives, the fly follows the natives and enters 
into areas where perhaps fly had not been before. 
Of course, 10 years ago, the natives were very much 
restricted ; they never left their homes, but now there 
are roads, and natives ride bicycles, and other people 
ride motor-bicycles, and so on, and if there is fly it is 
much more likely to spread. 

4670. There is peace in the land, and that makes a 
difference ?—Yes. These natives like to walk about 
and travel. 

4671. And now they can do so with safety ?—With 
absolute safety. 

4672. What practical steps have been taken by the 
Government with regard to checking the sleeping sick- 
ness ?>—The first step was the proclamation of the 
infected area and the prohibition either of natives 
entering it or leaving it. Then the restriction as 
regards shooting game was withdrawn from that area 
and is still in abeyance; anyone, Huropean or non- 
European, can go and shoot as he likes there. 

4673. In the proclaimed area ?—In the proclaimed 
area. Then, there have been medical officers stationed 
in the sleeping sickness area for special duty, finding 
out cases and dealing with them. 

4674. Treating them and segregating them to some 
extent ?—We tried segregation at first, but it was a 
failure, simply because the natives, when they heard 
the doctor coming, hid their sick in the bush. 

4675. What is done now ?—It is much better now ; 
they do not hide their cases. If a native likes to go to 
the segregation camp at Ngani he can; his family is 
allowed to go there with him, he is given a house and 
food, and made as comfortable as possible. If he does 
not want treatment he need not have it. If he does 
not want to go he is allowed to stay in his village. 

4676. Is he allowed to stay in the village if there 
are fly about ?—Yes. There are fly in all the villages 
where there is sickness. 

4677. How far is it the opinion of your staff there 
that the cases of sleeping sickness are carried from 
man to man or from animals to man?—I am afraid 
that is rather a medical question I should not care to 
trench upon. ’ 

4678. There is no general opinion among your 
officers P—No. 

4679. Has the result of the free shooting in those 
areas of game been to reduce it a good deal or not, or 
rather, I should say, free destruction, because they 
may trap as well as shoot, I suppose ?—They may do 
anything they like. 

4680. What is the result *—There are two free 
shooting areas, one where there is no fly but plenty of 
game, and there is this infected area where there is fly 
and game. In the first one I think only 48 animals 
were killed altogether. 

4681. That is where there is no fly ?—Yes. There 
are plenty of places in Nyasaland where there is game 
and no fly. 

4682. I did not know that in those cases the people 
were allowed to shoot ?—They were in this instance 
because this was proclaimed a free area for this 
purpose. 

4683. To deal with sleeping sickness >—No, for the 
purpose of testing whether the natives by themselves 
could clear the area of game. 

4684, And they have cleared out 48 animals P—Yes. 

4685. Now let us come to the fly area: what is the 
result there ?—That was only proclaimed last year and 
T have seen no returns of how many animals have been 
killed there. 

4686, I suppose it is rather difficult to get returns ; 
a native will often kill an animal and not make a 
return ?—It is in the sleeping sickness area, because it 
is a pretty big area, and the native cannot count very 
well, and he forgets whether he shot an animal last 
month or did not. In the smaller area the permission 
was given on the understanding that he would give a 
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report of the game he killed, and in consequence we got 
a return. 

4687. Do you think there is much destruction of 
game in what I might call the infected area ?—I should 
doubt whether game would ever be cleared by that 
means. Of course it largely depends on the tribes. 
Some tribes go in for hunting more than others, and 
they probably would clear a district of game if they 
were allowed to. On the other hand, some tribes are 
not hunters and they have not got guns, or, at least, 
not many of them. 

4688. What do you say as to the possibility of a 
general destruction of game in fly areas, throughout 
the fly areas of Nyasaland and other parts of Africa ?— 
In all fly areas ? 

4689. Yes.—I should think it is impossible. 

4690, You think it is quite impossible ?—I should 
think so; five months of the year it is raining, with the 
grass 10 feet high. 

4691. The most that can be done, you think, is to 
clear areas immediately around villages P—Or move 
the people. 

4692. And as regards roads, do you think it 
possible to keep the roads cleared in any way ?—No, I 
should not think so; they would have to be cleared 
during the rainy season, just when the native will not 
work. He has to get out into his own fields, growing 
his own crop for next year, and he will not turn out 
during the rains. 

4693. What is the time when you can get native 
labour ?—In the dry season, when it is not particularly 
wanted, unfortunately. 

4694. When he has nothing better to do?—And 
then he has to find money for his tax; but directly it 
rains, in October, when he has to start hoeing, he 
must get back to his village if he is to have any food 
next year. ‘ 

4695. That cannot be interfered with, of course ?— 
No, not under the present circumstances. 

4696. There are no what I might call-free labourers 
—outside labourers ?—No, only prison labour, and that 
would go no way. 

4697. Before we leave the question of game destruc- 
tion, what do yousay about arming natives as a question 
of administrative expediency ?—Of course, I should be 
very sorry to see it in a way. 

4698. And there are plenty of ways of killmg game 
without giving natives arms?—Yes. They are bad 
shots, too; giving them arms would not necessarily 
mean that they would kill much. 

4699. And, on the other hand, they might kill 
things which were not game ?—Yes. 

4700. Besides, an armed population is always a 
danger, is it not 2—There is bound to be a danger, but 
perhaps not so much in Nyasaland as elsewhere. 

4701. However, on administrative grounds that is a 
remedy that you could not recommend ?—I should not 
recommend it; it might be done in areas, but I should 
be sorry to see that. 

4702. I suppose what could be done would be that 
you would have a certain number of trained hunters 
and let them shoot ?—Yes. But of course, everyone 
who shoots in an infected area runs the danger of getting 
sleeping sickness. I have always hesitated myself in 
sending down magistrates and other white people to 
these areas because it is a danger they run hourly. 
There was a white missionary came up to shoot from 
South Africa, and he got bitten the very first day he 
went out shooting in this area, and he was dead three 
months afterwards. 

4703. The type of disease in Nyasaland is a very 
severe type, is it not ?—Yes, very severe. 

4704. And death usually results in one or two 
months ?—In a very short time, I believe. 

4705. An experiment has been proposed in the way 
of selecting an area and destroying the game or driving 
out the game therefrom and keeping the game out in 
order to see what effect that would have upon the 
movements of the fly or on the infectivity of the fly. 
Would you give us your opinion on that ?—I suppose 
I can refer to my papers? 

4706, Certainly—I made a few notes. 








4707. If necessary, when you. come to correct your 
proof, you can add anything which may be essential.— 
I do not know whether these maps will interest you ; 
they are the latest maps with regard to the infected 
area in Nyasaland, showing the distribution of fly and 
the cases which have been discovered during the last 
two years. 

4708, Can youspare them ?—Yes. They give rather 
a good idea of the state of affairs (handing in the 
sane). 

4709, Will you now give me your opinion about the 
experiment ?—It is only my opinion. It appears to me 
that if an experiment was initiated it would be shown 
whether the existence of tsetse depended on the presence 
of game. It could be shown whether if the larger 
game is removed the tsetse disappears. It could be 
shown whether, if the larger game is removed, the 
tsetse finds that the smaller mammals and birds are 
sufficient for its perpetuation. It could be proved 
whether tsetse will persist without any animal life, and 
whether the introduction of domestic stock into the 
area will cause a recurrence of tsetse after the game 
has been removed. Also whether the reintroduction of 
game intoan area would cause the recurrence of tsetse. 

4710. How about man? In the experiment you 
contemplate would man be excluded from the area ?— 
As a matter of fact probably man would be included, 
but he could always be removed if it was required. 

4711. Can you suggest any area which would be 
suitable where at present the game are infected and the 
fly are infected ?—Nyasaland is about the worst country 
in the world for such an experiment, owing to the 
fearful expense of carriage. 

4712. That is just what I want to hear about.— 
To everything we get up there, all our indents, we have 
to add 50 per cent. on to the cost price. 

4713. To get them up country ?—To get them up 
to the Government headquarters in Zomba even. 

4714, And then beyond ?—Beyond you would have 
to add more. The carriage is on men’s heads practically 
after Zomba. 

4715, Have you thought of any area which would 
be fit for the experiment at a reasonable expense ?— 
My own idea was just north of Domira Bay, utilising 
the shore of the lake as one of the sides of the area, so 
that you would save a quarter of your expense. 

4716. Is that an area in which there is both game 
and fly P—Yes. 

4717. Is that an accessible place P—It is. That is 
one of the reasons I thought it would be rather suitable, 
because Domira Bay would be rather a good landing- 
place where steamers always call. 

4718. So that Huropean observers could be there ? 
—That is so. 

4719. Is there any fly-free area where the observers 
could camp ?—Oh, yes. On the lake shore. There is 
no fly on the lake shore. It is only when you get 
inland. 

4720, You have no palpalis there ?—No. 

4721. Could you give us any idea as to the probable 
expense of such an experiment? It would depend cn 


’ what size of area you wish to enclose P—Exactly. 


4722. Do you suggest any particular size of area ?— 
Personally I thought 100 square miles; but I am not a 
scientist. 

4723, That would be 10 miles each way ?—Yes. 

4724. Could you give us any estimate of the 
expense of that ’—My own idea was that if it was 
larger it would be difficult to overlook, and if it was 
smaller it would probably not give a fair indication of 
what the real results might be. For 30 miles of fence, 
that is to say, an -8-feet steel fence with barbed 
wire, the lower 4 feet being covered with wire netting 
to prevent the exit and ingress of smaller animals, the 
figures given to me by the Director of Public Works— 
they are not my own figures—— 

4725. Is that Mr. Binnie ?—Yes. 
15,0001. erected. 

4726. That would not include what has been sug- 
gested to us as a further branch of the experiment, that 
half a mile round the area should be cleared ?—If 
half a mile was cleared it would be a big job, but 
my own idea was that 100 yards should be sufficient. 
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4727. Would that be a very expensive and trouble- 
some ‘ob | ? —No, I should think it would be included in 
the 15,0001. You are bound to start cutting down 
trees the moment vou start erection. 

4728. We had a suggestion from Sir David Bruce 
of altogether a aiirerant kind of fence, namely, a rail 
fence ; “what do you say about that ?—I should think 
it would be rather unsatisfactory in a place like 
Nyasaland. 

4729. Do you think if you had a third-rate fence, 
and had a small shooting party continually harrying 
this area, that would clear out your game ?—With a 
third-rate fence you would always have “animals coming 
out and going in of their own accord. 

4730, Even if the area was thoroughly shot week 
by week ?—You would have bush fires endangering the 
fence constantly. This is my idea. 

4731. In fact you do not think that with a cheap 
rail fence you would get a fair experiment ’—I should 
not be content with the results myself, I must own, as 
there would be so many openings for mistakes to be 
made; bush fires would occur and elephants would 
come trampling down the place, and that would not be 
found out for a week afterwards. My idea was, that if 
the thing was to be done at all it should be done well. 

4732. You do not, I imagine, suggest that 
Nyasaland should find the money ?—No. 

4733. It would be an experiment which would be 
for the benefit of all morsitans countries quite irre- 
spective of Nyasaland ?—It would. If it was really 
cleared and freed of tsetse, the country would score in 
having an area free. of tsetse. It could then be leased 
for various purposes. 

4734. As regards the scientific results, they would 
be shared by every other country where morsitans was 
found ?—Yes. 

4735. (Dr. Chapple.) Did I understand you to say 
that 15,0001. just covered the cost of the fence P— 
Krected—yes. 

4736. How many miles of fence ?—Thirty. 

4737. That is three sides, leaving the fourth side 
with the water P—Yes. 

4738. If that were wire would it be elephant-proof ? 
You mentioned elephants just now coming against a 
rail fence, but would an elephant be obstructed by a 
wire fence >—If they determined to go through it, they 
would, but my idea was that in the 100 yards cleared 
area there would be every three or four miles 
native patrol huts, who would thereby, by keeping up 
fires and so on and having general supervision over the 
fence, prevent elephants approaching the fence. They 
could be linked up by telephone if necessary. 

4739. You would require that patrol for the pro- 
tection of the fence ?—Yes, and for repairing and 
so on, and seeing that the fire did not sweep up to the 
. fence. 

474). Supposing the game came into that cleared 
area, would the fly from the enclosed area not go over 
the fence for the sake of getting its diet and therefore 
vitiate the experiment ?—I do not suppose one could 
keep the fly in the enclosed area even with wire netting, 
but it is 100 square miles and a great portion of the 
area would not be open to that possible source of 
mistake. 

4741. The object of driving out the game in an 
experiment of that kind is to take the game away 
from the fly, is it not, so that the flies which you are 
going to examine have not the infected game to feed 
upon; is not that one object?—To take the game 
- away from the fly—that is the eventual idea. 

4742. If the fly could go through or over that 
fence, might it not reach the game in the vicinity 
of the fence outside >—Yes, on the edges that would 
certainly be a risk, I think. 

4743, Then what is the use of your experiment ?— 
One is not confined exactly to the border of the fence. 

4744, If you assume that the fly for 100 square 
miles is free to roam over that area and you have game 
coming up to the fence on the outside ?——I do not 
think they would come across the cleared area. 

4745, Would not the game come along that cleared 
area grazing ?—They might, of course, but with the 
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patrol men constantly on the alert I should think they 
would not. 

4746. If they did, would it not vitiate the experi- 
ment ?—Besides, game largely feed during the dark, 
very early dawn, when the fly is not supposed to be 
particularly vicious. 

474.7. If you have one source of error in a scientific 
experiment of that kind, may your experiment not be— 
entirely useless >—I suppose it may be, but I do not 
know about “ useless.” 

4748. Supposing you drove off your game like that 
and kept it outside the fence and yet your fly remained 
infective inside the area, what guarantee would you 
have that the fly had not gone a mile or two or five 
miles for its food beyond the fence?—One reason 
would be (I do not profess to know much about the 
tsetse-fly) that the fly keep very much to their own 
areas. 

4749. hat is, if the food is there ?—I should not 
like to say. I think the tsetse is very mysterious. I 
do not profess to speak definitely as to whether they 
are dependent upon blood food or not, but I know 
areas where there are always tsetse exactly in the same 
spot. 

4750. Presumably their breeding places are there 
and their food is there P—Yes, whatever their food 
may be. | 

A751. If you take the food away is it not likely 
that. they will go some distance for it? We had 
evidence the other day, I think, that flies would 
travel five miles——That is, followmg a man on a 
bicycle, probably. 

4752. That is one thing, but we had evidence also 
that they went from an island to the mainland, a 
distance of five miles——That is not in Nyasaland; 
probably that is palpalis. 

4753. Have you any evidence to indicate how far 
flies would go, either for their food or for other 
reasons 2_No-> none at all, except that I know they 
do follow cyclists. 

4754. Would it not be essential to determine how 
far flies would go before you would engage in an 
experiment which would cost you, for fences alone, 
15,0001. ?—Yes, I think it is highly desirable. 

4755. Do you not think that until we have that 
information it would be unwise for us to advise that 
15,0007. should be spent on a fence ’—I should like to 
see something done about the matter; that is all. I 
am not a champion, particularly, of this experiment, 
but I have seen the spread of sleeping sickness in 
Nyasaland, and very little has been done about the 
matter. The experiments which have taken place, so 
far as I can make out, have not led to very practical 
results ; they may be very satisfactory from a scientific 
point of view, but from an administrative point of view 
they are not. Having the experiment of an enclosed 
area seems to me, at any rate, a step in the right 
direction to determine various points. It may be “as 
I say, I do not speak as a scientist) that there may be 
very strong objections on points such as you have 
raised, but at least it seems a step in the right direction 
to determine something with regard to tsetse and 
sleeping sickness. 

4756. Weare anxious to know, if we are to advise 
upon an experiment, that some practical result or some 
practical information for our future guidance would 
come of it. Would it not, in your opinion, be essential 
that if you had one fence to fence in an area of 
100 square miles such as you suggest, so as to get a 
sufficiently wide area beyond the travelling capacity 
of the fly or the travelling habits of the fly, you should 
then have another fence beyond that distance keeping 
the game from coming in, and making a Rotten Row 
of this cleared area ?—Of course, that would preclude 
any possibility of mistake, certainly. 

4757. Is it not essential, if you have a scientific 
experiment, that you should preclude any possibility 
of mistake ?—I think so. 

4758. You talk about the spread of sleeping sick- 
ness; do you think it is spreading rapidly over any 
lar ge area ?—Certainly not rapidiy. — 
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4759. Itis spreading, though ?—It is rather difficult 
to say whether it is spreading or whether we are 
finding cases where they already existed. 

4760. Still, it is being discovered in new areas ? 
— Yes. 

4761. Sleeping sickness among the natives you 
mean ?—Yes, in certain areas. 

4762. Is trypanosomiasis among the domestic 
animals also spreading; that is to say, is it found in 
new areas now where it was not found before ?—I do 
not know whether any particular definite investigation 
has been made with regard to domestic animals in 
Nyasaland from that point of view, All our investi- 
gations have been confined to human beings, and, 
of course, where the fly is there are not many domestic 
animals, because they are only in areas where the fly 
does not exist. 

4763. Is that because it is impossible to take them 
into areas where the fly exists ?—Yes. 

4764. Do you know of any prosecutions of natives 
for violation of the game laws in Nyasaland ?—I cannot 
recall any special ones. Huropeans and natives occa- 
sionally are prosecuted. | 

4765. Do you think that the administration of the 
game laws in any way restricts the natives or the 
whites from the killing of game in the immediate 
vicinity of populous centres where the villages are ?— 
Not connected with the infected areas. 

4766. Any of the areas ?—Of course, people are not 
allowed to shoot without a licence other than in infected 
areas. 

4767. Does that restriction lead to an increase in 
the amount of game and an invasion of these areas by 
the game ?—I do not think so, because as regards 
Europeans, if the restrictions were withdrawn it would 
not make much ditference, I think, simply because they 
do not want to go and shoot females and so on. As 
regards natives, of course they might hunt a little 
more if the restrictions as regards game were withdrawn. 

4768. Do you think the proximity of the game to 
these places increases the danger hoth to min and 
animals of trypanosomiasis ?—I suppose if the game is 
a reservoir it is bound to more or less, but that only 
applies, of course, to the infected areas. 

4769. In thos? infectel areas do you think the 
driving off of the gam2 from these villages and from 
settlements would decrease the danger? Naturally 
that will follow from your last reply.—Yes, I suppose 
it would. The fiy itself seems to have in a great 
measure approached the villages in a way which a few 
years ago it never did. For instance, Dr. Hearsey, the 
Principal Medical Officer, when he came back from a 
trip through the infected area, just before I left, said 

_that as he was looking at a sleeping-sickness patient 
in a village he was actually bitten by tsetse. There 
cannot be any game within, probably, a mile of a 
village or so because the grain fields are round the 
villages. 

4770. What do you infer from that?—I do not 
know whether I make any particular inference from 
that, except that perhaps they have changed their 
habits up to a certain point and found it easier to prey 
on domestic stock and human beings than on game, in 
the same way as is often the case with lions, for 
instance. There areareas in Nyasaland where lions do 
not care for game, and the villages are stockaded, 
and these lions have apparently a passion for human 
food, and they simply raid these villages. 

4771. Do the lions bring the flies in, do you think ? 
—Oh no, because they come at night. 

4772. Have you any practical suggestion to make 
along the lines of preventive medicine ? I am sorry to 
say I did not hear your main evidence, but apart from 
further research and experimentation, do you think we 
have sufficient data to take any active steps along the 
lines of prevention?—No, I do not think we have 
sufficient data. 

4773. What more do we want to know ?—We want 
to know (at least I think so) a great deal more about 
the habits of the fly, first of all. It is not even decided 
whether they demand blood food. 

4774. Surely that is sufficiently established, is it 
not 2—I am not a scientist, and I do not know whether 
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that is the case any more than in the case of the 
mosquito; I believe it is said to be essential that they 
should have blood food, but I do not suppose it is 
possible for mosquitos all to satisfy their craving in 
that direction. 

4775. Have you had any experience of the effect of 
clearing on the driving off of the fly ?—Only round 
villages in the sleeping-sickness area. 

4776. Has that produced any result ?—It is rather 
too early to say. Unfortunately, even if you clear 
round a village you do not prevent the natives being 
bitten, because a great many villages have no fly in 
them, but the natives will go into the forest to get 
wood, and they travel from one village to another 
through forest belts. 

4777. Do you think from your knowledge of the 
country there it would be possible to do an amount of 
clearing round villages and to produce an economic 
result, that is, that the land would be increased in value 
to the extent of the cost which you laid out in clearing 
it P—No, I do not; it would be impossible, I think. 

4778. (Mr. Rothschild.) Dr. Chalmers Mitchell, 
who had to leave, asked me to put the following 
questions for him. When were the restrictions on 
shooting game first imposed in Nyasaland ?—The 
original game regulations ? 

4779. Yes.—I cannot really tell you, but there 
have been game regulations ever since [ have been in 
the country, and that is since 1897. 

4780. Have you heard that when they were first 
imposed they were popular or unpopular ?—I do not 
think people really minded, but I suppose all restric- 
tions are unpopular, more or less. 

4781. Was there a special outery for their repeal 
before Sir David Bruce and Dr. Yorke suggested a new 
reason for repealing them ?’—TI never heard of any such 
appeal. 

4782. I should like to put this point to you. I 
think it is generally established both among scientific 
men and the public in the fly areas that the wild game 
is areservoir as regards trypanosomiasis in domestic 
animals and stock, but you said just now in answer to 
the Chairman that you thought it had been scientitically 
proved also that the game was a res2rvoir for the 
sleeping sickness in human beings. We know that 
Dr. Yorke ani Sir David Bruce have insisted upon 
that point, but there have been a great many doubts 
thrown upon it, anda larze number of witnesses before 
this Committee have said there were doubts about it. 
Did you draw your belief that it was proved from the 
evidence of anybody else but Sir David Bruce and 
Dr. Yorke ?—No, I had specially in my mind Sir David 
Bruce’s observations on this point. 

4783. Do you know the opinion of the German 
scientific staff on this point ?—No. 

4784, As regards the experiment itself which is 
proposed, do you not think it is absolutely essential 
before committing oneself to an outlay of a sum 
like 15,0001. for a fence to know exactly the distance 
that tsetse-fly will travel? I do not mean in the pur- 
suit of a man on a bicycle or of a casual traveller but 
on ordinary occasions, so that you could make such a 
clearing round the fence as to prohibit outside flies 
from coming in, because, after all, that is the principal 
point ?—Yes, but I am not quite clear whether it would 
matter whether flies came in or not. 

4785. I think it would matter very much, because 
if fly came in from the outside they might have been 
fed on infected game, and you could not prove any- 
thing with regard to the infectivity of the fly if you 
knew that fly came in from the outside continually.— 
No, but if the game disappeared you would be able 
to say whether the fly were there after the game 
disappeared. 

4786. If fly was continually passing in and out, and 
it remained after the game, you could not find out 
whether the infectivity of the fly was greater or less 
after the game disappeared.—Certainly, the infectivity 
of the fly might be obscured, but as regards whether 
the fly disappeared when the game had been destroyed, 
I do not see that it matters whether fly go in or 
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.4787. If you only limit the result desired from your 
experiment to that fact I quite agree, but I believe 
that you also want to find out, supposing the fly does 
not follow the game, what the result of getting rid of 
the game is, because if it was possible to exterminate 
all the game it would be no use, as regards sleeping 
sickness, if the infectivity of the fly remained just the 
same. 

4788. (Dr. Martin.) Do you happen to know what 
the cost of clearing per acre would be in that area near 
Domira Bay which you have mentioned ?—I cannot 
give youactual figures; I donot think it ought to come 
to more than about 1l. per acre. 

4789. Simply chopping down the trees and waiting 
until the dry season and burning would cost as much 
as 1l. an acre P—I think so. 

4790). Could you give me approximately the cost 
per ton to carry stuff from Zomba up to Domira Bay ? 
—I am afraid I could not give you details as regards 
the cost of carriage ; it depends largely on the season. 
Jf you bring it up from Zomba during the season when 
the river is available it could be carried up in barges at 
no expense practically at all. If, however, the river is 
not deep enough it would have to be carried overland 
by natives and the cost would be quadrupled. 

4791. You think it would be at least four times the 
cost, but it depends on what the value of the stuff is ? 
—Yes, 

4792. Do you happen to know why game laws were 
introduced into Nyasaland ?—I can only guess, of course. 
I presume it was to prevent the extermination of game 
generally, and to regularise the possession of firearms 
by natives. 

4793. Should I be right in supposing it was princi- 
pally to increase the amenities of life there for the 
white man ?—1l should not think so. I do not say it 
has had the opposite effect, but where there was game 
10 years ago round Zomba there is no game now, so 
that it has not had the effect of increasing the game 
round these centres. 

4794, It may have delayed the dissipation of game, 

may it not? Do you know any other reason beyond 
what you have mentioned ?—No, no special reason. 
i, 4795. Supposing a settler takes up 1,000 acres in 
some outlying parts of Nyasaland, what restrictions 
are legally placed upon his shooting in the neighbour- 
hood, if he wants to, in self-defence >—-On his own 
land ? 

4796. First of all, he may shoot on his own land ?— 
Yes, but he has to take out a gun licence, which 
costs 10s. 

4797. That permits him to shoot on his own land ? 
—Yes. 

4798, What about the immediate neighbourhood ? 
—He would have to take out an ordinary game 
licence. 

4799. Is that a very costly matter P—2I/. is the cost 
of the game licence. 

4800. Does that permit a man to shoot as much as 
he likes ?—Not elephant, of course. 

4801. Barring elephant ?—And rhinoceros and the 
various rarer species. He would have to pay 101. if he 
wanted to shoot an elephant. 

4802. (Mr. Austen.) Do you regard sleeping sick- 
ness in Nyasaland as an old or a new disease >—Really 
I should not like to say one way or the other; it is 
more or less a technical question which I have not 
formed much opinion about. My own impression is 
that it has been imported. 

4803. From your extensive knowledge of the country 
do you consider it possible that the disease may have 
existed in Nyasaland before the first recorded case— 
that is, the one in 1908 P—It is quite possible. 

4804. My next question is one I have been asked to 
put to you bya member of the Committee who has had 
to leave (Mr. Buxton). Have you proved to your satis- 
faction that sleeping sickness in Nyasaland has actually 
increased since 1908 P—Of* course we know now of a 
great number of cases; it has increased in that 
respect. 

4805. Is that an actual inew‘ease, or is it merely due 
to the more efficient search for cases P—I should say 
to the more efficient search, 


4806. So that there is no real evidence that the 
disease now in 1913 is any more extensive than it was 
five years ago in 1908 ?—Absolutely no evidence—no 
proof whatever. 

4807. Can you tell the Committee the number of 
cases recorded last year, 1912 ?—It is on the map I 
have handed in; there were 46 according to this map 
in the infected area. 

4808. (Chairman.) And how many deaths out of 
that >—I am afraid I have not got that, but they are 
practically all dead. 

4809. (Mr. Austen.) How many were there in 1911 ? 
—Thirty-five. 

4810. So that although there is an appreciable 
difference between these two numbers, that need not 
necessarily indicate that there were actually more cases 
of the disease in 1912 than in 1911, but simply that 
more were discovered ?—Yes; the natives do not hide 
their sick now. 

4811. Is it true that owing to the game laws in 
Nyasaland game has increased to such an extent as 
seriously to ravage the crops of natives and European 
settlers ?—I should not say seriously ; of course all 
the fields there are unfenced, and antelope do come - 
in sometimes and nibble the leaves of the corn and so 
on. But the chief damage to gardens is done by pig 
and porcupine at night. 

4812. Is that by bush-pig ?—Bush-pig. 

4813. Those animals are very difficult to clear out 
of a district?—Almost impossible. Of course the 
natives have only to go to a magistrate in order to get 
a gun and ammunition if their fields are being harried 
at all by antelope and baboons. 

4814, They are not prevented from doing that ?— 
They are encouraged; there is a very large number of 
rifles loaned to these natives whenever they want them, 
as a matter of fact, and for which they pay nothing. 

4815. And a European settler could shoot whenever 
he wanted to on his own land ’—Absolutely ; that is 
always understood. If he shot an elephant he would 
not get the tusks, they become Government property ; 
in fact there was a case just before I left. 

4816. The inhabitants of Nyasaland at the present 
time, whether European or native, have really no 
grievance on the score of the game laws so far as 
their crops are concerned because they can remedy the 
matter themselves P— No, I should think they have none, 
considering that they must expect to meet with wild 
animals in a country like Nyasaland. 

4817, Have the natives who have not guns 
facilities for dealing on their own account with 
animals which may make incursions into their crops ? 
They make traps, game pits, and so on, and they hunt 
tribally and with dogs and nets. 

4818. Do those traps and pitfalls afford an efficient 
means of protecting the crops ?—They do, because they 
fence their fields and make a pit in the pathway, and 
then when the animal comes at night to eat the leaves 
it must keep to the road and it falls in. It is very 
dangerous, however, and it had to be stopped on the 
main routes. 


4819. Dangerous to human beings you mean ?—Yes, 
because they fall in themselves. 

4820. Are you familiar with the details of Sir 
David Bruce’s proposed experiment on the Domira 
Bay Road ?—He only mentioned it to me casually in 
conyersation that it was his idea (at least I under- 
stand so) to fence both sides of the road, and to clear 
the road. I. 

4821. For a length of 20 miles, I think ?—He did 
not specify to me any particular length. 

4822. From the lake to the foot-hills ?— Yes, 
through the fly belt. 

4823. Have you formed an opinion as to what the 
cost of that would be on Sir David Bruce’s suggested 
lines? He proposed, if I remember aright, to construct 
a fence of native timber, which would sprout when he 
put the stakes in; could you give the Committee any 
idea of what the cost would be likely to be from your 
experience ?—Without any wire at all ? 

4824, Without any wire at all—tIt would not cost 
very much, 
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4825. I think, if I remember rightly, the ground so 
inclosed was to be cleared, and a belt on each side of 
the fence outside the’ fence was to be cleared also. 
—How broad would it be ? 

4826. Five miles on each side of the road.—That 
would be 50 or 60 miles of fence. I should think 
that such a fence of 50 miles (I do not profess to speak 
accurately) would cost from 2,000/. to 3,000/. and not 
more. 

4827. If the inclosed area had to be cleared and a 
belt on each side had to be cleared too, can you say 
how much, in addition, that would cost ?—I am afraid 
I cannot give you that detail except very roughly ; 
it would cost a good deal, of course. The clearing is 
an annually recurring thing; you are never free from 
it, you are always cutting down. 

4828. I think you told a member of the Committee 
previously that the cost of clearing was about Il. an 
acre P—Yes. 

4829. Would that apply to this particular locality ? 
—Yes ; probably a little less; but wages have gone up 
the last year. 

4830. Roughly, may we base calculations upon that 
—clearing at 1/. an acre ?—Yes. 

4831. You are familiar with that stretch of road, 
I suppose P—No, I have never traversed it, but I 
know both ends of it very well. I was at Kasu with 
Sir David Bruce the year before last, and I visited 
the Domira end last year, and went up it some 
distance. 

4832. My memory may be wrong, but I have some 
idea that Sir David Bruce. said it would not be 
necessary to fence the further end, the inland end. 
—No. 

4833. Is that owing to the configuratiou of the 
country ?—-The fly ceases, I presume. 

4834. Could you keep game out if you did not fence 
it?—No, you could not do that; you would have to 
fence it as far as game is concerned, I think. There 
is no natural configuration which would prevent game 
entering. 

4835. Otherwise your experiment might be vitiated 
in that way ?—Yes. 

4836. Although you have never actually traversed 
that road, or had practical experience of it, can you 
tell us anything as to the amount of game which is 
present on that stretch of road and in its vicinity ?— 
I know very well at the start of it there is plenty of 
game because I was there myself. 

4837. At the lake end?—Yes. That is the non- 
forested portion. Then you get to the forested 
portion with the fly. Then you get to the inhabited 
portion, and then the inhabited portion becomes 
denser until you get right to the western end. 

4838. I asked that question because the Committee 
was told by a previous witness that, in his opinion, the 
Domira Road would not be at all a good locality for 
this suggested experiment because of the fact that 
there was really very little game there——As I say, I 
have not traversed the road myself, so I would really 
only be speaking at second hand if I gave any opinion 
about it, except that I know at the lake end for the 
first four miles there is plenty of game, because I have 
seen it myself. 

4839. And there is no fly there ?—That is so. 

4840. That is all you can say of your own know- 
ledge ?—-Yes. 

4841. Have you personally studied the habits of 
G. morsitans ?—Oh, no. 

4842. But you have, I take it, observed the fly in 
nature ?—Yes, I have observed it. 

4843. Have you ever found G. morsitans in grass 
country where there was no bush at all ?—No, I must 
say I have not. 

4844, Can you describe briefly the sort of country 
in which you do find G. morsitans /—I have always 
noticed them more in light-forested country near 

where it is shady and where there is a good deal of 
undergrowth. 

4845. Something in the form of wooded vegetation 
is always necessary, I take it P—Yes. 

4846. Have you ever observed areas in Nyasaland 
to which G. morsitans retires in the dry season, so that 
these areas form centres from which the fly spreads 





again during the ensuing wet season ?—No, I have 
never made any such personal observations, but I have 
seen it in reports which one of our medical officers has 
sent in—Dr. Shircore. 

4847. You cannot confirm that from your personal 
observation ?—I cannot. 

4848, Could you suggest any methods which would 
be likely to offer a reasonable hope of eradicating 
G. morsitans in Nyasaland ?—I do not know about a 
reasonable hope. There has been an experiment made 
this year. It was suggested that if the bush was 
burned systematically and wholesale at a given time 
rather than piecemeal, the fly. would be eradicated 
from that area. The whole country is burned when it 
gets dry; the fires start about August and go on 
regularly until the rains in November. At present 
any native or any man who wants to shoot simply 
starts these fires on his own initiative, and it was 
suggested that if a systematic burning of the bush was 
undertaken the fly might be destroyed. 

4849. Would that be practicable throughout the 
whole protectorate ?—It would be very difficult to do, 
but it was done in a small experiment this year just 
before I left. There was one District Resident there 
who was very anxious to try it and he was allowed to 
try it. I have heard since, though, that the result of 
his experiment (whether it was the result or not may 
be open to question) had been that the whole country 
had been infested with mice and rats. 

4850. I do not quite see the connection; was that 
as a direct result of the burning?—No. Instead of 
the burning going on over a long period these rats and 
mice were not killed off by fire as they would be in 
normal years, and they got to such an enormous 
number owing to not being burned out that they have 
run all over the country. 

4851. Why could they not have been burned out 
when the fire took place ?—I suppose they took refuge 
in the villages ; they distributed themselves throughout 
the country, because one does not burn round the 
villages. 

4852. Could not the rats and mice take refuge in 
the villages at any time ?P—Yes, but they never got to 
such numbers, because they are burned out normally 
before they can propagate themselves to such an 
extent. 

4853. I do not quite follow why they were not 
burned out in this case.—I know nothing about the 
numbers of mice myself; I simply tell you what I was 
informed, that the result of this experiment of post- 
poning the bush fires has been that the country has 
been overrun with rats and mice. 

4854. Do you know of anything to show that G. 
brevipalpis, a species of tsetse-fly which one used to 
call G. fusca in the Elephant Marsh, conveys trypano- 
somiasis to man ?—I have no knowledge whatever. 

4855. You do not know of anything which might 
indicate that ?—Nothing. Of course they are very 
scarce. 

4856. I think they are local, but they are fairly 
numerous in North Nyasa?—They are more there 
than elsewhere, but they are rather exceptional in the 
country as far as I know. 

4857. You know of nothing that indicates that 
there may be a carrier other than G. morsitans ? 
—Personally, I know nothing about that. 

4858. (Dr. Bagshawe.) I should like to get from 
you some information as to the density of the popula- 
tion in the proclaimed area of Nyasaland. I think 
you said it was 40 miles by 50?—That was only the 
result of a very brief look at this map which I had 
made, and I should not like it to be taken as accurate 
in any way. 

4859. About how many square miles do you think 
it is approximately ?—A bout 2,000. 

4860. Something like 2,000 
think ?—Roughly. 

4861. What is the population ’— 75,000; that is 
of the whole district, of course. 

4862. That is the whole of the proclaimed area ? 
—No. 

4863. It was the proclaimed area I wanted to 
know about, its area and its population—I am afraid 
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T have not got the figures in my head as regards that, 
except that the number of huts shown in that area 
on my map is about 1,800, which would mean a 
population of about 5,000. 

4864. I read a report about two or three years ago 
in which the population of the proclaimed area was 
put down at about 15,500.—That is so, but since 
then the proclaimed area has been reduced in size. 
The original proclaimed area, when we were very 
nervous about the whole matter, was a very large 
bit of country, but now the area has been reduced. 

4865. What I wanted to get at was this: is it a 
sparse population or a thick population for Africa ? 
-—~I should think sparse. 

4866. What is the size of the villages—how many 
huts would form a village?—About 10 or 14 huts; 
they are scattered, of course. 

4867. What would be the average distance between 
villages ?—They would occur in clusters ; probably 
the villages would straggle along the road in small 
hamlets. They might be a few hundred yards apart 
and they might be a mile. 

4868. My object in asking is this: as far as Congo 
sleeping sickness is concerned it has been noticed 
that where the population is very dense, as it was 
on the north shore of the Victoria Nyanza, that form 
of sleeping sickness has become epidemic and has 
killed a great many people; on the other hand, where 
the population has been thin the disease has spread 
very much more slowly and has never got much head- 
way.— Yes. 

4869. It is conceivable that the reason why human 
trypanosomiasis has not spread in Nyasaland is 
because the population is so scarce and scanty ?—I 
should think that is very probable; it is very 
scattered. There are no dense populations there. 

4870, The only other point I wanted to put to 
you was this: in your summary (No. 12) you say, 
“Removal of native populations to non-infected 
areas”: is that feasible in Nyasaland P—I had in my 
wind the area on that sketch map I handed in. There 
was only a matter of 1,800 huts with a population 
of 5,000, and there would be no difficulty in moving 
them, as far as I know. 

4871. They could be moved ; but could they be moved 
to areas where they would be contented, where they 
could cultivate the land?—Yes. They would have to 
be paid for it, of course. 

4872. Would it be possible to induce them to go? 
Would they go willingly?—Yes. I think if it was 
properly managed ; if they were given plenty of notice, 
and allowed to harvest their crops, and were paid a 
small compensation of 10s. or 15s. a hut, I think they 
would go. 

4873, That seems to me rather an important thing, 
if the people in Nyasaland who are living in fly areas 
could be moved into non-fly areas for the time being ? 
—That could not be done. 

4874. You mean only areas which are not considered 
to be infected 2—It could not be done in non-infected 
areas because that would mean a wholesale removal of 
population, but it could be done in this way: we have 
only one infected area now in Nyasaland marked on 
that map, and if it came to a point they could be moved 
without much difficulty, but it would be impossible to 
move populations simply because they lived in fly areas. 

4875. They would be simply moved into other fly 
areas which it is believed are not infected; was that 
your meaning ?—Yes, those 1,800 huts could be moved. 

4876. But they would be moved into a different 
part of the fly area P—No. We would move them 
away to where there is no fly. 

A877. But it could not be done on a bigger scale ?-— 
No, because the fly belts extend right from the north 
of the country down to the south. 

4878. In that case it would only deal with the 
problem so far as these particular natives are concerned ? 
—Yes, where there is sleeping sickness now; all our 
cages come from that small area marked on the map. 

4879. Cases recently have been reported from other 
parts of Nyasaland, from the Marimba district and 
South Nyasa. —i know. j 





4880. And it has been suggested that cases have 
not been reported there previously because they have 
not been looked for.—That is very possible; of course 
they have been looked for, but the natives have been 
nervous about showing their sick. Now they are 
gaining more confidence, and probably do not hide them, 
and cases are being found. 

4881. So possibly infected cases will be found in 
Nyasaland wherever there is fly ?—It is possible, of 
course ; I do not know; personally I think not myself, 
because I cannot conceive that they have not been 
found up to now. It is not from want of looking. 
Most of the fly belts have been most carefully examined 
and special medical officers have been detailed, and have 
spent months doing nothing else. 

4882. You do not think the failure to find these 
cases may be due to the fact that in the early days a 
great deal of stress was laid on enlargement of the 
lymphatic glands in the neck, and in this form of 
sleeping sickness it appears you very often do not get 
that ?—Possibly. 

4883. It appears to me that might account for 
those cases having been missed in the early days.—I 
think that is quite possible, but I cannot speak from 
any medical knowledge in the matter. 

4884. (Chairman.) There are only two questions I 
have to ask you. You told us about this burning 
experiment carried out by the district officer; what 
was his name ?—Mr. Ritchie. 

4885. You told us the fact with regard to mice and 
rats, but not the result as regards the fly P—It has only 
just been finished. 

4886. And we have not got the results ?—No; as 
a matter of fact, it had not started when I left 
Nyasaland. 

4887. And we have not yet got the results ?—No. 

4888. What is the total revenue of Nyasaland 
which is available? Ido not mean for sleeping-sick- 
ness purposes, but what about is the annual revenue of 
Nyasaland ?—It is about 100,0007. or 120,000. 

4889. With a total population of what ?—1,000,000 
natives, roughly, and about 700 Europeans. 

4890. What sum does the Nyasaland Government 
itself spend on sleeping sickness, do you know? What 
does it cost the Government ?—There is 5,000/. at 
present for Sir David Bruce’s Commission. 

4891. That is paid entirely by Nyasaland P—Yes, 
and of course, there is the expense of the extra medical 
officers and equipment, which goes against the ordinary 
medical vote. I cannot speak from memory now. 

4892. And I suppose the expenditure in segrega- 
tion camps where you tried them ?—Exactly. 

4893. Do you know at all whether the general 
mortality (I do not speak about sleeping sickness) in 
Nyasaland is high or low? Is anything known ?— 
There have been no investigations in that way; we 
have no actual knowledge about that at all—about 
native deaths or mortality or birth rates. 

4894. Do we know anything about the main 
diseases in Nyasaland—-what are the main causes of 
mortality, or is that unknown as yet P—That is more 
or less known, I think. 

4895. Can you tell us what the Government 
consider are the most fatal >—Speaking as a layman, I 
fancy that pneumonia is largely the cause of death and 
pulmonary diseases of various kinds. Smallpox used 
to be. 

4896. Malaria?—I do not think there is much 
malaria. There is dysentery, of course, in the rainy 
season. 

4897. At any rate the deaths from sleeping sickness 
are only a very small proportion of the mortality at 
present ?—Very small indeed. 

4898. (Dr. Chupple.) Did I understand you to 
suggest that the right to kill game on one’s own land 
was a sufficient protection from depredations by these 
animals P—For Europeans ? 

4899. A sufficient protection to those who owned 
the crops. Would it not be necessary to have the 
right to kill beyond your own land in order to prevent 
animals coming in, or would you have to wait until 
the animals came in before you would have the right 
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to kill them ?—I think it would be quite fair to wait 
until the animals came in. 

4900. Is that sufficient protection for crops under 
any circumstances P—If not, the man ought to fence 
his land, like they do in every other country. 

4901. If you have no fences--assuming the absence 
of fences—would it not be necessary that you should have 
the right to kill animals approaching your land and 
not be forced to wait until they actually appear on 
your land before you can shoot them ?—I should say 
not. 

4902, You think it is a sufficient protection if they 
have the right to kill them when they come to the 
land ?—I think that is a very fair provision for pro- 
tection. 

4903. You said that it cost I/. an acre to clear the 
land. I have asked you whether land would be of 
any economic value if you cleared it. What would be 
the value of land round these villages? Could you 


‘clear the land round the villages at the cost of 


ll. only per acre, and if so, would it not have some 
value if that was the only cost ?—It depends on what 
you are to do; if you are to stump it and make it 
ready for leasing it might have some value, but the 
difficulty in Nyasaland is that there is so much land 
and so few people who want it. We want immigrants 
to come and take the land. 

4904. If you had a little settlement at any par- 
ticular spot and could clear half a mile round in all 
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directions would that be any protection, do you think, 
from game and fly, and if so, would it have any 
economic value if it were cleared as a business pro- 
position ?—None, I should think. 


4905, Even although it only cost IJ. an acre to 
clear ?—Simply because there are no people who want 
the land. 


4906. If it only cost Il. to clear and would keep 
away the fly and game from that area, would it not be 
a sufficient protection against disease, apart from its 
business value ?—No, because the native gets bitten 
not in his village or fields, but when he goes into the 
forest to collect firewood, or travels from village to 
village. 

4907. That is so far as the native is concerned, but 
what about his cattle and stock ?—They do not have 
cattle in the fly areas. 

49098. I understood you to say they did not have 
cattle because they could not; but if you had cleared 
an area like that would they not be able to keep cattle ? 
—I should think not. 


4909. That would not bea sufficient protection ?— 
They would have to go a long way for feeding purposes, 
in dry weather especially; there is no grass or any- 
thing, and they have to resort towards the rivers where 
there is green fodder, and the consequence is that you 
could not confine cattle to an area round a village. 


The witness withdrew. 
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Mr J. O. Suircore, M.B., B.Cu., M.R.C.P. (Edin.), recalled and further examined, 


4910. (Chairman.) Dr. Shircore, some of us, in- 
cluding myself, were unfortunately not abie to be here 
the last time you were good enough to come. We 
have all read your evidence with a great deal of 
interest, because you have thrown a great deal of 
light on a very important matter, which has helped us 
very much, but we asked you to be good enough to 
come back here, I think, more especially on the 
subject of those concentrated fly resorts to which you 
referred. You gave us some maps and stated that at 
certain seasons you found large quantities of fly con- 
centrated at particular points, and that in the wet 
season they spread over a wider area. I understood 
you to say that at certain seasons you might reason- 
ably expect to find them at particular places, and if 
that were so it might afferd facilities for getting at 
and destroying the fly. I should like to ask you on 
that point, and I do not propose to touch on the other 
points which you have dealt with at all, whether you 
think that those, what I have called concentrated fly 
resorts, are constant, or that they may be the accident 
of a particular season. I do not know on how many 
occasions you had the opportunity of observing them, 
and seeing that they were always in the same place. 
—I think they are constant areas, I have noticed the 


same thing in Uganda as well as in Nyasaland. I am 
referring only to morsitans. 

4911. Morsitans in Uganda is really only found in 
a limited area at all, is it not >—We have more or less 
the same sort of areas in the Nile Province of Uganda 
as we have in Nyasaland. 

4912. In these particular places which you indi- 
cated on the map which you were: good enough to 
furnish you have seen them only in one year ’—Yes. 

4913. And you infer from experience elsewhere 
that having found them in that way it is probable that 
that resort is constant ?—Yes, 

4914. When you find them there (let us assume 
that) what measures do you suggest might be adopted 
for the purpose of destruction, and in giving your 
answer take one season with another ?—Before the dry 
season actually commences, that forest connections 
between these primary centres and the rest of the 
forest in the area be destroyed, and when the dry 
season starts these primary centres might then be 
destroyed. Then towards the end of the dry season 
they should be burned. 

4915. Then you would in the wet season have an 
opportunity of judging whether fly was found there, or 
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to anything like the same extent as it had been -pre- 
viously >—Yes. 

4916. If you burned all these areas, resorts, or 
whatever you like to call them, you would then pro- 
duce the result that they would be quite unsuitable for 
fly in the future ?—Yes. 

4917. Do you assume from that*argument as a pro- 
bability that these places are the breeding places P— 
Yes, I believe they are breeding places; I cannot con- 
ceive of the idea that fly should live at one place for 
three, three and a half, or four months during the year 
and not breed there. 

4918. Because if they were not breeding places, of 
course the only effect would be that they would create 
new resorts for themselves; you would destroy the 
particular hatch of that year, and wherever they bred 
they would find some other place to go to, but the 
assumption is involved (and I quite follow it; I think 
it sounds reasonable) that the place where you find 
them is where they breed and where they remain until 
the wet season, when they spread ?—And they also 
remain there during the wet season; that is to say, 
these are areas for fly during both the dry and wet 
seasons. 

4919, Have you yourself formed any judgment as 
to the distance morsitans will travel from countries 
suitable to other countries suitable over an area that is 
not suitable?—I would put it at about three or four 
miles, that is, with continuity of forest. 

4920. You put it as high as this, that if you 
wanted, for instance, to make a particular road safe 
to man and animals moving along it, you would have 
to clear an area of from three to four miles on each 
side of that road ?—No, for three or four miles along 
continuity of forest, along suitable country. 

4921. That is not quite the question I put; what I 
meant was, how far they would fly from bush country 
which suited morsitans to bush country which suited 
morsitams over an open area which was not suitable ? 
—TI do not think they would go at all of their own 
accord. 

4922. But how far do you think they would go 
over unsuitable country in any circumstances P—Not 
very much over a mile; a few might be carried, but 
they would not migrate of their own accord. They 
might be carried and follow game or man. 

4923. With regard to the question of the clearing, 
supposing you decided on spending a large sum of money 
in fly countries clearing round villages and roads where 
there was considerable traffic, do you think as regards 
clearing round villages it would be within practical 
politics as a matter of expense to clear sufficient to make 
countries which were not suitable for cattle suitable for 
cattle, and to make the transit tothose countries safe over 
the roads? I mean is that altogether too large a thing, 
or is it a conceivably possible thing P—It would have to 
be very efficient ; I mean there would have to be con- 
stant care exercised in these clearings. You would 
have to clear it season after season, and of course 
those are very difficult matters in Africa. You would 
clear it once, and you would find as soon as the rain 
started grass and scrub growing up, and then you 
would immediately have to attack it. Such efficiency, 
as far as I know, does not exist out there. 

4924. We had, I think, some evidence (whether it 
was a particular class of forest or vegetation I do not 
know) that if you burned and destroyed it, it did not 
spring up again very quickly, but that it was killed by 
other growths which sprang up ?—Vegetation springs 
up pr etty quickly. Inside of two seasons you would 
have a fair amount of scrub and forest, not trees grown 
again, but sprouts from their trunks and so for th. 

4925. Then it would be a constant expense, but 
would it be a very great constant expense P—No, not if 
properly attended to at once, at the very start. 

4926. And that, if it should be carried out, as the 
result would, within those limitations, certainly be 
effective P—Certainly, I believe so. 

4927. That, I think, is one of the things one may take 
as a proven fact ?—I think so. 

4928. So that if you clear ed a lar ge area around 
villages the only human population remaining in 





danger would be those who went abroad for various 
purposes into the bush ?—Yes. 

4929, And those who remained in the villages 
would be safe; so to follow that up quite logically the 
only danger of infection of the villages would be that 
which was brought down by man ?—Yes, but I do not 
see the danger of infection in that way if the villages 
are cleared and there are no fly there, and the infection 
is brought there. 

4930. I mean by a man who goes into the bush P— 
Yes, he brings back the disease, but he cannot 
spread it. i 

4931. That would be a small thing P—Yes. 

4932. There are many questions which I could put 
on your former proof, but I think that will be sufficient 
for the present purpose. 

4933. (Sir John Bradford.) Only one question. As 
regards the observations on those localised fly areas, I 
am not quite certain whether your remarks are based 
on one season’s observation or many seasons.—One 
season in Nyasaland, and, of course, my experience to a 
certain extent in the Nile Province of Uganda. 

4934, Of course, in another year ?—Yes. 

4935. So that that rests on two years, we may say, 
but not two years in the same place ?—Two or more, I 
should say. A man constantly travelling through fly 
areas gets impressions which he cannot always recall to 
mind as referring to any particular season. 

4936. What I mean is, do you know of any single 
area which has been observed in two consecutive years ? 
—Not that I know of. 

4937. (Dr. Bagshawe.) There is just one question 
I want to put; it is on your proof if you have got 
your last evidence before you (the witness’s previous 
evidence was laid before him). It is question No. 3760, 
and the question was, “Taking this area No. 1, what. 
would the cost of that be?” And your reply was, 
« Tt is an extent of 33 miles by very nearly 2 miles. 
“ Tt is about 5 square miles. I would say one man to 
“ an acre a month.”—I have deleted that ; I corrected 
that. I think I rather under-estimated it at that 
particular moment. 

4938. We are neither of us able to calculate very 
quickly in public. It works out to a much higher 
figure, does it not? Five square miles according to my 
reckoning is over 3,000 acres.—Yes, 3,200, I think. 

4939. So that a couple of hundred men working 
for a.month and a half or a month is an under- 
estimate ?—Yes. I should say about 500 or 600 men. 

4940. (Mr. Buaton.) Have you had any personal 
experience in making clearances ?—JIn so far as 
clearing round villages for a short distance is concerned, 

es. 
4941. Supposing you make a complete clearance of 
an area, how long is it before it again attains such 
density of shade, and so on, as would make it an 
acceptable refuge for the fly?—I should say two 
seasons. 

4942. Could you give us any idea of the length of 
the shoots which occur? My own experience in this 
country is that if you cut down a healthy and vigorous 
bunch of gorse it makes 18 inches the first year. In 
your experience of these African growths could you 
give us any idea? I do not know what the plants are. 
—One cuts down certain of these trees, and the 
upright trunks which were left, if not cut right down 
to the earth’s level, start shooting, and in a couple of 
seasons, | should say, one would have a bush which 
would be 6 feet or 7 feet) high. 

4943, And that would be such as would be attrac- 
tive to the fly }-Yes. they would get shade; they 
would have something to sit on and so forth. 

4944. (Mr. Austen.) Are the primary centres the 
only localities in the proclaimed area in which the 
conditions you have indicated as regards vegetation 
and humidity during the dry season obtain ?—Yes, I 
believe so. 

4945. Assuming those localities to have been 
destroyed, what chance do you consider there would 
be of G. morsitans establishing itself elsewhere ?—— 
Very little chance ; they would only have very small 
isolated areas. You see, in these centres the water is 
present all the year round. There are other centres 
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where water is present for a certain length of time 
after the dry season has started, but they are so small 
that morsitans, I believe, abandons them to a great 
_ extent. 

4946. I understand that the extensions would have 
been destroyed before the primary centres ?—Yes. 

4947. So that the fly would not travel that way ?— 
No, they would not have any continuity of forest to 
travel along. 

4948. Would there be a possibility of their travelling, 
so to speak, by a worse road in some other direction ? 
—On one side you have the lake and on the other you 
have large plains. I refer to area No. 1. 

4949, Quite open country ?—Open country, and 
unless you have some one travelling across there from 
some of these centres the fly would not go across by 
themselves, at least I do not think so. 

4950. Would the primary centres after the first 
burning have to be cleared annually ?—I do not think 
so. I should think one would have destroyed a 
considerable proportion of the flies, but one might do 
it every other season, and if, of course, in the first 
instance one cut down the trees right to the roots 
to the earth’s level, it would take a very long time to 
grow up again, and then you would only have short 
grass left. 

4951. The roots of the trees would not sprout ?— 
They would, but it would take them a long time to 
sprout anything like sufficient to provide shade and 
protection ; and then another point is that I believe you 
would destroy such a considerable number of flies that 
there would be very few in some of these centres to 
create any sort of spread. 

4952. The slow breeding of the fly, of course, would 
help you in that respect ?—Yes. 

4953. Do the natives in Nyasaland grow bananas ? 
—In a few districts, but they do not grow bananas to 
any great extent, not the same as Uganda. 

4954, I am not aware whether banana plantations 
afford cover for G. morsitans as they do for G. palpalis ? 
—IJ have tried to find the pupe and I have failed near 
banana plantations or in banana plantations. 

4955. Have you found the fly in the plantations? 
—-Very few. 

4956. (Sir Stewart Stockman.) Are these concen- 
trated areas bush ?—Light forest. 

4957. A witness gave it us as his opinion that the 
flies rested on the trees and dropped down on their 
prey.—Very likely. 

4958. Is that your experience—that they come 
down on their prey from the trees ?—I have seen flies 
sitting on grass, on stones, on trees, and on the trunks 
of trees. 

4959, Do you think that bird-liming or spraying 
with poisons would be any use as a practical measure ? 
—TI do not think so. 

4960. (Mr. Rothschild.) I only want to ask you 
one or two questions, and the first is: In these 
concentrated areas have you noticed at all if they 
would be more difficult to clear, or less difficult than 
the general run of the country through which morsitans 
spread in the wet season ?—More difficult to clear. 

4961. One witness said that if the bush was properly 
cleared in a morsitans area the chances were that 
elephant grass or other tall grasses would grow up and 
effectually suffocate any young bush which was likely 
to come up; have you noticed that ?—I should think 
that is very unlikely. 

4962. You consider that the only method is by first 
cutting the bigger trees down to the earth, and then 
systematically burning every other year PHY eastit: J) 

4963. (Sir Mackenzie Chalmers.) Only one question. 
as regards those concentrated fiy areas; are they suffi- 
ciently well marked off from the surrounding country 
by the type of vegetation and characteristics ?—Yes, 
one or two of them are very distinctly marked; 
they have dambos on one side, that is, plain country, 
and then thin attenuated forest leading off to the rest 
of the forest in the area. 

4964. Then are the places differentiated by any- 
thing which makes the fly choose them ?—They all 
have certain characteristics such as moisture, shade, 
-and wild game on which the fly feed. 


4965. I suppose it is not known at present whether 
the fly pupates all the year round, or only pupates 
when they are concentrated in these masses >—I could 
not give any opinion on that; I should think they 
pupate all the year round. 

4966. (Sir William Leishman.) Is game any more 
plentiful in these concentrated areas than in the rest 
of the fly country ?-—Yes. 

4967. All the year round ?—Yes. 

4968. Is the game similarly attracted, do yon 
think, by water, as you think the fly is p—Yes, I should 
think so. 

4969. What is the nature of the water there? Is 
it In ponds or does a river run through it, or what ?-— 
It is extensive marsh which gradually dries up until at 
the height of the dry season except for one or two places 
it dries absolutely, and then the game go down to the lake 
past area No. 1,1 think,onthemap. There are two or 
three rivers, one at Rifu called the Nyungwe, and the 
other the Chigolo river, about two miles north of Domira 
Bay ; here there are little pools of water cut off from the 
lake by sand bars when the lake has gone down during 
the dry season, and numbers of game come down 
there at night to drink—buffalo, eland, and elephant. 

4970. Do you think there would be any possibility 
of dealing with fly in these concentrated areas by 
drainage, or trying to diminish the water supply in any 
way? Is that a practical possibility >—I should think 
it would be very difficult to drain. 

4971. Because it is too marshy to clear, do you 
mean, or is the extent too great ?—It is rather lower 
than the rest of the country round about; it is in the 
middle of a saucer-shaped sort of hollow. With regard 
to area No. 4, water and moisture are supplied by the 
Lingadzi river. 

, 4972. So that you get no outfall P—You get no 
all. 

4973. Have you noticed in the proclaimed area any 
other areas of the same character as regards moisture, 
shade, and game without apparently showing concen- 
tration of fly >—In Nyasaland ? 

4974. In this proclaimed area.—Those are the only 
areas where you have all these combinations present— 
the red areas. 

4975. So that wherever you find these factors of 
moisture, game, and shade, you always find concentra- 
tion of fly —In otherwise suitable country, that is low- 
lying country not raised very high above the surrounding 
country, yes, those are about the only situations you 
find them in, where you have these conditions present. 

4976. I should be very glad if you would give me 
some details of how you discovered these concentration 
areas ; what was your system—what brought them to 
your notice ?—I merely observed them during my 
travels. I found that the fly were always present in 
those areas when I traveiled round the district, and in 
certain seasons I found flies elsewhere, and then they 
gradually diminished and disappeared, but they were 
always found in these situations, and it appeared to me 
that there probably was some explanation of this, I 
thought over the matter, and the’ result is that article 
I wrote. 

4977. It was entirely your own personal observation 
of these areas ?—Yes. 

4978. Did you not employ boys to go out and search 
in different directions and make regular examinations 
at intervals P—No. 

4979. How often did you go yourself through these 
areas ?—I have done practically 15 miles a day for 
several months in that district. 

4980. How many times, for instance, say, in a 
month, did you visit any one particular area which you 
have marked red there ?—I should think I visited some 
of these places twice a month; I used to do a figure 
of 8 loop round that area every month, and then be 
ready to start off and find or examine any cases of 
sleeping sickness that were reported to me before the 
people had the chance of dying. 

4981. Was your experience greater in these red 
areas marked there than in the areas outside them. 
for instance, or was your attention concentrated on 
them ?—One used to enter these areas to search for 
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pupx, to supply meat to the camp, and also to shoot 
game for the purpose of sending blood to Sir David 
Bruce and making slides. 

4982. So that you think your control observations 
of the area outside the concentration areas is sufficiently 
good P—I think so. I would like to call attention to 
the map when stating that I have visited every village 
indicated several times, and have camped at many. 
My record of work was returned in daily diary form in 
my official monthly reports. 

4983, You were asked just now whether you 
thought the flies pupated in these areas, and you said 
they did. Iam not quite clear about that. "Do you 
think it is because they are in these areas that they do 
so P—Yes. 

4984. That there is something attractive in that 
place which makes them tend to pupate in that place 
more than in any other ?—No, 1 would not say that ; 
I merely say that because the fly are situated there for 
a matter of three months, in my opinion they must 
pupate during these three months. 

4985. Not because they are there >—Not because of 
the country being in some way suitable for pupation 
purely and simply ; it may be so, but I have no know- 
ledge on the subject. 

4986. (Chairman.) I would just like to follow that 
up. You have yourself searched for pups ?—Yes. 


4987. We have been told that the pupe are 
generaliy found in forks or holes in trees; have you 
found them near or far above the ground ?—I have 
never found them at all. 

4988. Assuming that to be correct, if you destroyed 
these supposed breeding areas in that way by cutting 
trees down and so on you would destroy all the pup 
that were in existence at that time ?—Yes, I should 
think it is very likely one would destroy a considerable 
proportion of them. 

4989. Can you tell me this with regard to the 
expense rather; are these places heavily timbered, not 
in the sense of the growth being thick, but is the 
timber heavy ?—In Nos. 1, 2, and 3 they are not very 
heavy, but north in that area No. 4, at Lingadzi, the 
timber is rather heavy. 

4990. If I followed the evidence you have given, 
you find these places which they like for their own sake, 
but do you think, game or no game, they would be in 





those areas, or that they require both the attraction of ' 


the place and the attraction of game ?—They require 
all the conditions which are there. 

4991. (Mr. Rothschild.) May I ask another 
question ? You said in answer to the Chairman that 
the first operation you would advise would be to 
separate or segregate these concentration areas from 
the rest of the forest ?—Yes. 

4992. By that do you mean to cut an open space 
and to clear an open space about a mile wide to 
separate the two ?—Yes., 

4993. And you would only start to clear the con- 
centration areas after you had separated them at least 
a mile from all surrounding fly areas P—Yes. 

4994. By fly areas I mean areas capable of holding 
fly at one season or the other.—Yes, but I would like 
to point out one thing, that most of these areas have 
a large plain or large open space on one side at least, 
so that it becomes a matter more or less of ease to 
separate them from the general forest areas in the 
district. For instance, there is Patsanjoka dambo here, 
the lake here and the extension of forest comes to here 
(indicating by a rough sketch). This is sand and this is 
dambo, and there is the Lintippe river down here. Here 
is also sand. So that you really only need to cut off 
the connection there and here to separate that area 
from the rest. 

4995. You would clear at least a mile in those two 
portions ?—Yes, a mile north-west and a mile, say, 
south-west. That would sever that entirely from any 
forest connections and put one mass of forest on one 
side. On one side you have a hill and on the other 
you have a wide dambo extending perhaps in places 
three or four miles wide. Clearing the connections 
does not really mean that you have to clear for a mile 
or two miles right round a certain specified spot. 

4996. That I understood, but what I wanted to 
get you to say was just what you have said, that it 
merely means cutting a belt on each side.—Wherever 
the area is connected to some other forest area. 

4997. Which of the areas are you referring to ?— 
Rifu; I think it is called No. 1 in the map. 

4998. (Dr. Balfour ) Do you think the presence of 
water in those areas in itself attracts morsttans to them 
apart from the question of the water also attracting 
the game ?—No, I think all these conditions have to 
be present. 

4999. Have to be together ?—Yes, have to be 
together. 


The witness withdrew. 


Professor H. MaxwreLt Lerroy, F.E.S., F.Z.S., called in and examined. 


5000. (Chairman.) We are extremely obliged to 
you, Professor Lefroy, for coming to help us to- day. 
Among other problems which we have to deal with, and 
perhaps the most important of them all, is the 
possibility of being able to eliminate or deal with the fly 
so as to render itnon-infective. J understand from the 
letter you have been good enough to write to the Secre- 
tary that you have not yourself personal experience of 
the tsetse-fly —No, I have none. 

5001. Your very large experience has been in 
dealing with insects in other parts of the world, but 
you have read, I presume, a good deal about the 
tsetse P—-Yes, I have read a good deal of the 
literature, 

5002. Among other things I have no doubt that 
you have read that they deposit their pup largely in 
holes in trees and not, asa rule, or not always, in places 
accessible to birds. or anything which might be destruc- 
tive of them; and what we should be very glad of is 
any suggestion for dealing with the breeding places. 
The conditions are different as regards G. palpalis and 
G. morsitans, not only the conditions of breeding, but 
the conditions under which the flies themselves 
live, and if you could make any suggestions to us 
as to getting at the fly in that way we should be 
extremely obliged ?—It seemed to me from the 
literature I have read that attention in this problem 
had been more focussed upon /the trypanosome than 
upon the habits of the fly itself. The fly, of course, is 
difficult to deal with for the very reason that it does 
not deposit eggs or larve, but deposits a full-grown 


larva which immediately becomes a pupa and so is to © 


some extent protected. But the fly itself is an active 
thing. It has fairly complex sense organisms and 
instincts, and it seems to me that it was possible that a 
methed of dealing with the fly might have been 
obtained if a very close study of the fly itself had been 
made from arather broad poimt of view. We have, 
for instance, to quote a specific case, a fly in India 
which is extremely troublesome to fruit, and by a 
purely chance discovery it was found that the flies 
over a large area could be attracted to one particular 
spot by the mere exposure of citronella oil. Further 
investigation has shown that that is due to the fact 
that the male recognises the female to some extent 
because she apparently gives off small quantities of 
this oil, and so you can attract surprisingly large 
numbers of the males of this species by simply putting 
out citronella oil. It is apparently true that for some 
fly species there is some specific compound which is 
given off by the females with which you can attract 
the males. In Pusa, where we have no other means of 
dealing with this fly, we now cope with it quite 
successfully with little trouble by simply putting out 
sheets of tanglefoot smeared with citronella oil. 

5003. What was that for ?—Dacus persicx, a fly 
which attacks fruits, peaches, mangoes and other forms 
of fruit. It seemed to me that study directed to that 
point might possibly yield some method of trapping 
tsetse-flies on a large scale. 

5004. That suggestion is of great interest Taking 
the particular habits of this fly, is there any particular 
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suggestion you would make, not with regard to 
attraction and destruction of the fly, but with regard 
to the finding and destruction of the pupx ?—I should 
imagine that practically nothing was possible. This is 
a case where it seems to me local knowledge is 
everything, and that a person who had never seen the 
puparium or the fly could really not express any 
opinion. When I first went to India we were totally 
ignorant, for instance, of where Tahanus bred. 
Tabanus is one of the commonest blood-sucking flies in 
India, and they occur in great numbers, and one would 
have thought it was impossible to live in the country 
and study insects without knowing where the larvae 
were. When we had once found one larva a person 
with a little experience could go walking across country 
and say, “There you will find Tabanus larve.”’ It may 
be the same with Glossina. It has been so with a good 
many insects. It is just that kind of personal 
experience which is needed. 

5005. When you were successful in the experiment 
you have told us about, and attracted by this particular 
method males to a particular spot, of course the males 
met with a disappointment—they did not meet the 
females ?—No, they were trapped. 

5006. What was the effect on breeding? Were 
there sufficient males left elsewhere to continue the 
breed or did it destroy the fly practically >—It wiped 
out the fly practically. 

5007. So many males were attracted to this dis- 
appointing spot that the females were left alone ?— 
Yes, and practically from our point of view as a pest 
the thing went off; there were a few, but very few, 
left. 

5008. From what you have read about tsetse should 
you say that they would sustain their existence with- 
out, I will not say an adequate, but without a fair 
supply of blood food?—I should think they would 
sustain existence for a fairly long period. 

5009. And breed? —I do not think they could 
breed—no. 

5910. Still, 1 have always been a little bit puzzled 
with this point, and perhaps you could tell us about 
it: there are many insects which always get blood 
when they can, and as far as one can judge must have 
very few opportunities of getting blood, and yet they 
subsist in very large numbers. How in a case of this 
kind (if lam not wrong in saying that there are such 
eases) would you explain that ?—It is a fact, I believe, 
that that is so, for instance, with some mosquitoes, but 
the mosquito deposits eggs. The substance from 
which those eggs are formed is laid up in the pupa 
before the fly emerges. Many insects do not feed at 
all in the adult stage, but still are able to deposit eggs, 
the material for which has been laid up in the larva 
stage. Glossina do not do that; the egg and larva 
have to be entirely provided for by the parent, and 
therefore if blood or food is unobtainable it seems 
clear that the development inside the fly of its larva 
is impossible. But the case of Glossina is in that way 
unique as opposed to the mosquitoes and other insects 
which simply deposit eggs. The adult has to provide 
for the whole nourishment of the larva inside it for the 
whole of its life. 

5011. Would you go so faras to say that if flies 
were unable to get blood, or a very small proportion 
of them alone got it, they would of themselves dis- 
appear in the absence of breeding power ?—I should 
say it was probable, but there is no statement you can 
make generally in entomology which is not contra- 
dicted somewhere or another. General statements in 
entomology are hopeless things to my mind. It seems 
probable. 

5012. Have you ever had any experience of an 
experiment to endeavour to attract flies generally to a 
particular place in the hope that they might breed 
there and that you might have access to their breeding 
places in that way by creating as it were artificial 
breeding places? You see what I mean*—-I see 
what you mean exactly. I have had no experience 
except in the case of individual species of which we 
knew the tastes fairly well. This summer I wished to 
get a large supply of a maggot for a particular pur- 
pose, and in thinking it over and watching the insect 
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a bit I exposed what I considered was an adequate 
material to attract it to lay eggs and I was entirely 
successful. I had no reason to think the insect was 
in the neighbourhood, but I was able to get a large 
supply of the eggs deposited under conditions in which 
they were able to live, but then I knew more or less 
what the tastes of the insects were. I dare say that 
would be possible with Glossina if one was able to make 
a close study of it, but it would not be possible to do 
it on any general principles. 

5013. Have you by any chance read a paper by 
Mr. Fiske on Glossina ?—I do not think so. 

5014. (Str William Leishman.) One of the things 
we should wish to study would be obviously the 
flighting of the tsetse-fly. Could you give us any 
suggestions as to the way in which that might be 
tackled ? It would involve marking a number of flies. 
I suppose ?—Probably, I think, yes. 1t is apparently 
possible to mark flies and let them loose and identify 
them after considerable periods. A good deal of work 
has been done with that in Hngland; Mr. Howlett and 
others have done work in connection with that with 
regard to the fly plague at Norwich. One has to catch 
the flies, and one can paint them on the dorsal surface 
of the abdomen or the thorax and release them with- 
out interfering with them. I should think that would 
be necessary. 

5015. That would be better than clipping off a bit 
of leg or something like that ?—I think so. 

5016. Have you made any experimental study of 
the sense organs in the antenne of insects P—Of 
insects generally I have. 

5017. Might I ask on what lines the experiments 
you made have been ?—In studying the sense organs 
there are two lines of work which, as it were, 
come together at a point. One is the minute study of 
the structure. One can get clues from studying the 
structure minutely, and by “ minutely’ I mean to say 
we get a section and study it in the finest possible 
detail in the hope of finding evidence of what may 
be sense organs. The other line which leads to the 
same point is the close observation and study of the 
insect itself. An observant study of the insect by 
itself frequently is somewhat barren of results, I think, 
unless it is worked in with the study from the 
structural side. Of course, the study from the 
structural side alone is comparatively useless and you 
must do with it the study of the habits. By working 
systematically with those two things L think one can 
get some idea of what the insect’s mind is doing, what 
it is thinking to some extent, what its instincts are, 
how far they are instinctive things, and how far purely 
reflex things, and soon. The really important thing 
in that is the minute and close study of the one species. 
If I wanted to tackle an insect pest in India, I used to 
go myself to the place where I could study it most 
easily, and the only thing to do is, as it were, to absorb 
oneself and steep oneself in the insect and try in a 
way to feel what the insect itself feels like and 
so get an idea—it may be wrong; but you get 
eventually a sort of picture in your mind of what the 
insect is doing and why it does it. That is, 1 think, 
the root of the whole of successful entomology at the 
present time. 

5018. It is possible, I suppose, to study the effects 
of various stimuli on the fly?—Yes, you can study 
those correctly, chemical stimuli and the effect of light, 
wind, and heat. 

5019. And smells?—Yes. I think the study of 
those simply as mechanical things is not as fruitful as 
the more personal and perhaps less accurate observa- 
tion. 

5020. You told us an interesting experience about 
finding the Tabanus larve in India; what sort of 
situations were these larvee found in ?—Tabanus larvee 
are found in small pools which contain a considerable 
amount of fallen leaves and similar rotting material, 
and, as a rule, they are not exactly under trees, but 
they are in small open spaces surrounded by trees very 
frequently. Frequently there is fairly coarse vegeta- 
tion round the pools. Now those kind of pools I think 
are distinct from, for instance, a large pond or lake or 


river, or a pool in which there may be no rotting 
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vegetable material, but say large quantities of pond 
weed, One gets to distinguish different kinds of pools 
and ponds, and to get a rough idea of what is im them. 
It is in that way that, having once found the particular 
kind of pool in which Tabanus larve bred, one was 
more or less able with certainty to say, “You are 
likely to find Tabanus there,’ and find it and go to 
another pool and say, ‘ You will not find them there.” 
It is difficult to describe, because it is in one’s own 
personal experience. 

5021. Is Tabanus purely a blood-sucking insect 
Have you any reason to think it feeds on anything 
except blood ?—I have no reason to think so; I think 
itis purely a blood-sucking insect, so far as my experience 
goes. 

"5022. In your experience do blood-sucking insects 
drink water at all?—I cannot say in free life: in 
captivity they do, some of them anyhow. 

5023. Which ones, may I ask?—I am afraid I 
shall be unable to recollect, but I am thinking of the 
Tabanids of the genera Tabanus Pangonia and Chrysops. 

5024, Perhaps you might include any others you 
think of when you get your proof?—I could do that 
more easily, because I shall have to think back. 

5025. Have you any evidence at all of any seasonal 
concentration of flies which you have studied in certain 
areas ?—I do not entirely understand the question. 

5026. The poimt of my question is whether flies 
which you find at one time of the year showing a 
certain distribution, at another season of the year may 
tend to congregate definitely in one particular place, 
and then again to spread themselves away from that 
centre. We have had such a thing described to us in 
connection with the tsetse-fly—I can only at the 
moment think of one case which was observed, and 
which Mr. Howlett and myself considered so extra- 
ordinary that we looked out for it, and paid special 
attention, and that was the case of a species of Cera- 


topogon, which is one of the smaller flies which we © 


found one day in very large quantities on a particular 
tree. It was a very large pipul tree, and we found 
very large quantities indeed. That phenomenon we 
saw, perhaps, for 24 hours, certainly not longer than 
48 hours, and then the flies disappeared, and could be 
found one or two here and there scattered over the 
whole place. We have observed that I can certainly 
say in two successive seasons; I do not know about 
more. I should have to find out from Mr. Howlett, 
who particularly studies these things. That is the 
only case I know of that comes anywhere within that. 
5027. Had you noticed any physical features about 
that locality or about the weather on the occasions you 


observed it ?—No, we were unable in any way to account - 


for it; it seemed to us an extremely remarkable pheno- 
menon, and Mr. Howlett paid more attention to it 
than I did, and, at the end of it, I think I can say that 
he was unable to find any one factor which could have 
influenced those flies in coming to that particular spot 
at that time. - 

5027. (Sir Mackenzie Chalmers.) Was it always a 
pipul tree P—Yes, it was the same pipul tree in the 
same spot. 

5028. How long have you been working in India?— 
I was there 10 years. 

5029. Could you give us any instance by way of 
analogy in which disease in man or animal has been 
attacked through the insect carriers successfully ? 
You have mentioned one, covld you give us any 
others ?—A case in which what hag been done ? 

5030. Where the insect has carried disease, and 
where the incidence of that disease has been attacked 
through the insect.—My special business in India was 
not connected with that; Mr. Howlett, my colleague, 
was entirely in charge of that. The case I gave of 
Tabanus is not a case of carrying disease; it was a 
direct pest. 

5031. Could you give us any other instance (it does 
not matter whether disease is carried by the insect or 
whether the insect is a direct pest) where insects have 
been successfully attacked ?—I had to do with a 
number in India, and perhaps the most striking case 
we had was the case of bollworm in cotton, an insect 
pest which attacked cotton in the year 1905 in the 
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Punjab, and which occurred over an area of 750,000 
acres scattered over a larger tract of country. The 
outbreak was entirely unforeseen and unexpected, and 
our attention was not drawn to it until the crop was 
coming into flower, because it is only then the pest 
begins. I went up to see it, and before going to the 
spot I saw the Government of the Punjab at Lahore, 
and from all the papers and records we had before us 
we came to the conclusion that it was nothing to do 
with insect pests, but to make the matter clear I went 
on the spot, and directly I got there I found it was 
entirely due to this bollworm. We could do nothing 
that season; the cotton crop was in flower, and there 
was practically no crop left. We lost the whole of the 
crop. After carefully studying it on the spot and _ 
going about and thinking it over and sitting in 
cotton fields, I eventually went back to the Govern- 
ment of the Punjab and suggested that three things 
should be done. One was the destruction of the 
cotton plant in the winter, the second was the growth 
of a particular plant which we thought would be more 
attractive than cotton to the bollworm, and the third 
was a hazardous thing. I suggested that the outbreak 
was due to the fact that in the preceding winter there 
had been an extensive frost, and that this frost had 
destroyed the parasite which normally keeps in check 
this bollworm. We found the parasite was absent in 
that season, whereas we knew it had been present in 
the previous season. I suggested we should map the 
line down the country to which the frost had extended, 
and below that line introduce the parasite again into 
the Punjab if we could. Those things were done the 
following season; they were done partly by the district 
officers, and partly by direct appeals by leaflets. 
One was a complete failure; we found that the plant 
we wished to grow as an alternative food plant was a 
garden plant, and could not be grown in the fields, and 
although an enormous effort was made to distribute 
seed, and practically every village in the country got 
seed, we could not grow it. The other two were 
completely successful. We restored the cotton crop; 
there was nowhere a loss of more than one quarter in 
that year, and we restored the normal condition of 
things. Now, it was not clear how far that was due 
to the parasite or to nature, but fortunately for us an 
area in Scinde, which comes under the Bombay 
Government, had not. been treated; the Bombay 
Government were not confident that we could do 
anything, and nothing was done, and the following 
year in Scinde the cotton crop was again practically a 
total loss, and the parasite was shown to be absent. 
In the third year we re-introduced the parasite into 
Scinde and restored normal conditions. 1 think that 
is about the most striking case I have had personally 
to deal with. We gambled, of course, on the cold 
winter and the parasite business, but I think we were 
successful. Now whenever there is a cold winter we 
do not wait for the cotton crop to be destroyed, but 
we run in parasites the following season from parts of 
India in the south where we can get them, 

5032. Is there any other analogy you can give us? 
—My whole business in India was this sort of thing, 
and I could take up the time of the Committee for a 
long period going over it. 

5033. That was a very striking case >—Yes, I think 
it was the most striking case of the kind I have had 
personally to deal with. We have to do these things, 
and one has to study the thing and try to find the 
weakest spot in the insect, and go for it. 

5034. I suppose you do not know if there is any 
likelihood of any parasite being found which could 
successfully prey upon the Glossina ?—I think it is 
extremely improbable that there is any direct parasite, 
but it seems to me likely that there is something 
which preys on the tsetse-fly itself, not by simply 
parasitising it, but preying upon it, catching it, and 
killing it. 

5035. Not an insect, but a bird you mean ?—Quite 
possibly an insect. 

5036. That would be a matter for observation ?—- 
Local observation and study. 

5037. (Dr. Chalmers Mitchell.) Supposing you had 
the duty of trying to deal with the tsetse-fly question in 
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Africa in the same way as you had to deal with insect 
pests in India, precisely what steps would you take 
now.—Do you mean at once ? 

5038. Yes.—I think I should inquire as to where I 
could most easily see large quantities of tsetse under 
natural conditions. 

5039. That you could be told at once.—-[ would 
then go to the place, and I know no other method but 
to sit there and observe and study the insect and think 
about it, and, as it were, steep oneself in the tsetse-fly 
until one began to see a way out. In my experience 
there nearly always is a way out; it may be something 
you dream about at night or it may be something that 
comes to you from direct observation, but sooner or 
later, if you think enough about the thing, it seems to 
me you get a remedy, Frequently the remedy is 
impracticable on account of cost; that is the bugbear 
of this sort of thing; one has often to begin to think 
about cost, but that is the way I would proceed first, 


and after three months’, or four months’, or six months’~ 


experience of the insect itself, ] think one would be 
able to see how one could best proceed further. 

5040. Of course, you have been 10 years in India, 
and you are now in London very fully occupied ?— 
Yes. 

5041. Supposing instead of it bemg your duty to 
go yourself you had to select some person to send, do 
you think it would be difficult for you to find such a 
person ?—I think extremely difficult. 

5042. Why ?—In my experience the people who 
care for that sort of thing are extremely few. It is 
not pleasant, and I think many people think that it is 
in some way undignified to sit down and study one 
small insect, and it has been my practical experience 
that“it is extremely difficult to get men who will do 
that kind of thing in that particular way. 

5043. There are a great many people, as you know, 
who are what is called trained entomologists P—Yes. 

5044. I do not want you to make any criticism 
upon people in your own line of professional work, but 
do I gather from you that you would not have much 
confidence in the average trained entomologist ?—I 
should not for this particular thing; I think that it 
would be extremely difficult to get somebody who 
thought of it and got at it in that sort of way. 

5045. Would it be necessary for such a person to 
be what is called a trained biologist ? Supposing you 
were to get a man with a turn for natural history and 
general zoological information, do you think that sort 
of type of man would be useful?—He might be as 
useful as a highly trained entomologist or a specialist 
in entomology. I think it is a question of personal 
characteristics more than training or anything else. 

5046. If you widened the sphere of choice in that 
way do youstill think it would be practically impossible 
to select a suitable person ?—I do not think it would be 
impossible; I think someone with a wide knowledge of 
men who was able to have a Jarge number of men to 
select from might be able to do it. I had in India a 
large native staff; I had over- 100 trained men, many 
of them with university degrees, and out of those I can 
think of in the whole of my experience I have only come 
across two men who had that particular kind of brain 
organisation or whatever it is. 

5047. May I put this question to you? You are 
not very much surprised, considering the rarity of the 
kind of power of observation which you wish, to find 
that great strides have not been made on the entomo- 
logical side yet with regard to Glossina ?—No, I am 
not. 

5048. But it does not affect your confidence in the 
possibility of proceeding to attack the disease by that 
method ?--I have formed the opinion that the insect 
has not been sufficiently studied from that point of 
view. As I said at the beginning, I think attention 
has been focussed upon other points, and that that 
particular point has not been gone for. 

5049. Your experience would generally lead you to 
believe that if you could get the right type of man it 
is more probable than not that the weak point in the 
life history of the insect could be found ?—I think so. 

5050. (Mr. Rothschild.) 1 have only one or two 
questions to ask you. The Glossina has. a. yery 


peculiar sensory organ on the antennez, and therefore 
at first sight what you stated to the Chairman about 
the attraction to the males of this other fly would seem 
to apply, but unfortunately this organ (and apparently 
entirely the same organ) is found in both sexes. Now 
I, in the course of purely cabinet work, have come 
across two or three very extraordinary cases. There is 
a certain genus of Oriental moths, of which there 
are some 20 or 30 species, and they. in both sexes 
have practically the same form of antenne, but there is 
one species not very different from the others which 
has an enormous sensory organ on the middle of the 
antenne of the male. In the case of that moth we 
should naturally look out at once for. some special 
attraction, supposing it to become a pest, but in the 
case of the Glossina the fact of the creature possessing 
in both sexes the sensory organ seems to show that this 
sensory organ plays a decided part not so much in the 
sexual life of the creature as in its food P—Yes. 

5051. But we are also told that the tsetse-fly follows 
moving bodies rather than stationary bodies in search 
of food, and that it prefers a dark colour P—-Yes. 

5052. That seems to show again that the sensory 
organ is not. one connected with food, which narrows 
the question down to whether it is to find a suitable 
locality for the process of breeding on the part of both 
sexes. Do you not think that if either a trained or an 
untrained entomologist were sent out there he should 
be instructed rather to study the thing from that point 
of view first, because it is evident that as we know what 
attracts the Glossina from the point of view of food, and 
as we know that its sensory organs can have nothing to 
do with sexual search, because they are in both sexes, 
it seems to have something to do with the searching out 
of locality, and therefore might lead one more quickly 
to the breeding places >—Yes. I think that is possible, 
but if an entomologist were sent out to study it, it 
would probably be better not.to direct his attention to 
any one particular point. I mean that would be my 
own feeling. 

5053, You mean to say that if you could find a 
competent man with the characteristics you have 
detailed to the Committee, you would say to him, 
“Now you go and study that fly,” and not tell him 
anything about it P—Exactly. 

5054. You think that is the most likely way of 
producing a result?—I would go further than that, 
and if I could select a man who had never read a line 
about Glossina I would prefer him. 

5055. Then, again, in answer to a question you 
stated that you did not think it very likely that one 
could find a parasite which would destroy Glossina. I 
think Mr. Austen knows or, rather, has received a 
report, that from a pupa of the Glossina a small 
Bombyliid fly has been raised. Do you not think from 
experience in other cases that, although it might not 
be so easy to find a native parasite under its own name 
which would destroy it, if you found a parasite of the 
same genus, or closely allied to the one that inhabits 
it at present, and-introduced that from somewhere 
else, you would have a greater chance of success P— 
Glossina is so peculiar in being the only pupiparous 
genus in the family that I should say the chances of 
success were infinitesimally small. 

5056. Supposing you discovered there were parasites 
which lived on Hippoboscids *—It is possible it would 
be worth while introducing it. I would rather seek 
for the parasite of some other pupiparous insect. I 
believe parasites on Hippoboscids are not known to 
oceur, but I speak entirely from memory. 

5057. I do not know of any occurring, but I merely 
thought of them as breeding in the same, way as 
Glossina.—As being the most likely thing? I think 
that is quite likely. 

5058. (Mr. Austen.) You told us, Professor, of a 
very interesting experience of yours in connection with 
trapping a fruit fly. Have you had any similar experi- 
ence in connection with traps for blood-sucking flies 
in India ?—No, I have not. The only trap for blood- 
sucking flies I know of is the mosquito trap, which was 
discovered in Pusa, and which is not based upon that, 
but is based on the liking of the mosquito for a dark 
place..: 


M2 


180 


DEPARTMENTAL COMMITIEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS : 





12 December 1913.] . 





5059. That, I think, is shared by all blood-sucking 
Diptera, is it not °—I do not know—by a good many, 
anyhow; I am not certain. 

5060. Did not Mr. Howlett make some interesting 
observations in connection with the attractions of human 
sweat on mosquitoes ?—Yes, I believe so; and Mr. 
Howlett has done a lot more work on the Dacus, his 
idea being to distil the female Dacws, and to discover 
what the predominant odour was, analyse it chemically, 
and then reproduce it by a suitable mixture of oils, and 
so get at the method of attacking and destroying any 
other fly. I believe fruitful results are coming from 
that. 

5061. As regards enemies of the adult fly, 1 think 
you said you would be inclined to expect better success 
from them, or more assistance from them, than from 
actual parasitic enemies of the immature stages ?—Yes. 

5062. Since it is necessary, in dealing with a noxious 
insect on parasitic lines, to go to another country where 
the noxious insect, or something like it, exists, but 
is not injurious owing to the fact that it does not 
exist in sufficient numbers; and since we know in one 
case that a certain wasp has been found to provision 
its nest with G. palpalis, would you suggest, or do 
you think it would be likely that any good could be 
attained by searching for some predaceous wasp, in 
some other country, which is known to prey on a 
blood-sucking fly, and introducing it into tropical 
Africa ?—I think very valuable results might vome 
either from a wasp (I did not know there was one) 
which behaves like that with Glossina, but I should 
have thought a wasp like that which stocked its nest 
with large Diptera was less likely than one of the 
Asilide or other predaceous flies which do sometimes 
seem to specialise on particular groups. 

5063. My next question has reference, in the first 
instance although not altogether, to a point of termi- 
nology. Since a certain word has been used it seems 
advisable to ask a question on it. Glossina is really 
larviparous and not pupiparous, is it not? It is the 
Hippoboscide that produce living pupae ?—Yes. 

5064. Therefore, so far as it goes, that gives us 
perhaps a little better chance, or, at any rate, renders 
such an insect, although only for a brief period, more 
open to attack than if it actually extruded a pupa, 
as is the case with a Hippoboscids ?—That is so. 

5065. Ido not know whether my next question is 
worth anything, from the trapping point of view; 
Tabanus, to which reference has, | think, been made, 
is not entirely a blood-sucking fly, is it >—I know no 
other food that Tabanus usually takes. 

5066. Have not observations been made which show 
that both sexes suck honeydew, for instance, and has 
the opinion not been expressed that species of Tabanus 
are probably, at any rate, capable of going through 
all their stages without a meal of blood ?—I did not 
know that any Tabanid except Pangonia would take 
honeydew or liquid; I have seen Pangonia take liquid, 
but I would have thought they would have gone 
through the whole of their stages without blood. 

5067. Pangonia ’—Any Tabanid. 

5068. Do you mean without taking any food at all 
in the adult stage >—Yes. 

5069. (Chairman.) Do you mean any fly or 
Pangonia ?—Any Tabanid ; I should have thought they 
would have gone through their stages without blood, 
but I do not pretend to know the habits of Tabanide 
thoroughly or to know all about the literature. 

(Mr. Austen.) I asked that question because obser- 
vations have been made in the United States, which 
seem to show that Tabanidz suck honeydew and other 
things,.and that females as well as males may pass 
through the period of adult life without tasting blood. 

5070. (Dr. Baifour.) What was the nature of the 
parasite of the bollworm of which you spoke ?—It was 
a Braconid. 

5071. It was an insect ?—Yes. 

5072. Have youstudied the natural fungus parasites 
of insects much P—No. 

5073. So that you are unable to say whether 
their artificial introduction ixito Glossina would be 
a likely method of dealing with the latter P—From 
my experience, the fungus parasites of insects are 
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useful, so far as I know, in only two groups, the 
Aleurodids and the Coccids, the seale insects, and so on, 
and very great use is made of fungi, but from 13 years’ 
experience of the tropical fungi, at all events, I should 
have said that there was not much hope of their being 
successfully used. It is a point one would have to 
keep in mind, but I should not anticipate very much 
from it. : 

5074. In the case of locusts it has been a failure ? 
—Yes, it has been a failure, but owing to a curious 
reason. There was a locust fungus sent out from the 
Cape some years ago as being locust fungus, and it 
was used without success in a good many parts of the 
world, including India. It was discovered some years 
afterwards, only about 1906, that they had sent out 
the wrong fungus, that the fungus which kills the 
locusts was not capable of cultivation in an artificial 
medium, and they had been sending out the Mucor 
which lives on the dead locusts. 

5075. With the real locust fungus, how did trans- 
mission take place from locust to locust ?—In this 
particular case I could not tell you; I have not 
sufficient knowledge. There is another fungus which 
has been recently used, and which has come from 
somewhere in America—Central America or South 
America—and which has been reported to be used 
with great success. It has been cultivated in Paris 
and distributed from there, but this has happened 
since I left India, and I have no personal experience 
of it. 

5076. Could you conceive of such a fungus parasite 
being transmitted by the tracheal system to flies P— 
That is possible. 

5077. I have read somewhere or another of a 
German or Austrian method for dealing with moths— 


having a bright light attracting them, and then a sort | 


of wind shaft, which sucks them down into a petrol 
tank.—Yes. 

5078. Supposing you were able to put into force 
the imaginary female trick in the case of Glossinua, 
would it be possible with such a strong-fiying fly to 
use that wind shaft effectively ?—I think quite, if you 
could find any means of attracting them: 

5079. Would it be a better way of dealing with 
them than by tanglefoot ?—I could not say. 

5080. The last question I wish to ask you is one 
which I quite realise you may not be able to answer. 
In blood-sucking flies, do you think there is sufficient 
difference in the internal anatomy and secretions of 
the male and female to prevent a protozoal parasite 
like a trypanosome passing through its cycle in one, 
say the female, and not in the other, say the male? 
—I could not tell that. , 

5081. (Chairman.) I take it that generally your 
view is that there are a number of possible methods 
of attack which, as far as you know, have not yet been 
tried in the case of Glossina P—I think so. 

5082. And that you suggest as the right type 
of person to deal with the problem a young and 
enthusiastic man who happens to be a good observer, 
I imagine ?—Yes, that is what it comes to. 

5083. (Sir Mackenzie Chalmers.) From your know- 
ledge of other insects do you think it is possible that 
any dip is likely to be discovered for cattle which 
would have a repellent effect on the Glossina ?—I think 
it is extremely likely. There has recently been an 
outbreak in New South Wales of a blow-fly which 
attacks sheep. That blow-fly is a very important pest 
of sheep, and I was recently asked whether I would go 
out to Australia for a period of years to study it. 
The whole of the preliminary arrangements were made 
and we had planned out the line of campaign, and that 
campaign was that two chemists and two entomologists 
should go to Australia and sit with a large supply of 
flies and sheep and study the psychology, as it were, 
of the fly and the effect of dips, and I have very little 
doubt that at the end of two or three years we should 
have got a dip which could be applied to sheep and 
which would prevent that fly coming near the sheep. 

5084. I suppose a dip which would apply to sheep 
or cattle could be used to some extent as an ointment 
applicable to man in a fly area?—To some extent, 
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yes; possibly it would be so unpleasant that as a 
practical thing it would not amount to very much. 


5085. What happened? Why did you not go to 
Australia ?—The negotiations are not yet finished ; 
that is the present position. 


5086. (Sir Stewart Stockman.) You think that a 
good dip might be found ?—I think so. 

5087. I take it that you do not agree that a good 
dip exists at present for keeping insects off for any 
lengthened period ?—-Not for any period, but I think 
one could be found. 


The witness withdrew. 
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Tuesday, 16th December 1913. 





At the Privy Council Office, Whitehall, S.W. 





PRESENT: 
Tur Ricut Hon. THE EARL OF DESART, P.C., K.C.B. (Chairman). 


Mr. EH. HE. Austen. 

Dr. A. G. BAGSHAWE. 

Dr. ANDREW Batrour, C.M.G. 

Mr. KE. NortH Buxton. 

Sir Mackrenzigf Cuatmers, K.C.B., C.S.1. 


Dr. W. A. CHAPPLE, M.P. 

Colonel Sir W. B. Leisuman, F.RB.S. 

Dr. P. CHALMERS MitcHeEy, F.R.S. 

The Hon. L. WautEeR RotuHscHILp, F.R.S. 
Mr. A. C. C. Parkinson (Secretary). 


Mr, A. E. Horn, M.D., B.Sc., called in and examined. 


5088. (Chatrman.) I understand that up to 1916 
you were much interested in and hada good deal of 
experience in sleeping sickness ?—I worked for six 
months on the Gold Coast on sleeping sickness alone. 

5089. Ia what part of the colony was that ?—In 
what is called the Volta River district. 

5090. Is thata palpalis district or morsitans district, 
or both?—It is both; they have both palpalis and 
morsitans there. ” 

5091. Did you meet with much human sleeping 
sickness there?—No. I was working there for six 
months examining cases over a district of about 350 
square miles, and I only found five cases of sleeping 
sickness. 

5092. Do you think from your knowledge of the 
natives and your observation that there were likely to 
be many cases of which you would not be aware ?— 
Yes, I believe there would he. 

5093. I suppose it is a question you cannot possibly 
answer, how much you ought to multiply your five in 
order to approximate to the truth ?—I could hardy 
answer that, but they gave one no help in finding 
cases; one had to examine every one who was sick in 
the hope of finding cases. 

5094. Was there much mortality there from general 
causes ’—Nothing very much. 

5095. You could not get at it in any way of that 
sort? What would you say was the most prevalent 
disease among the natives in that part P—There was 
nothing very striking at the time I was there, and I 
do not think the mortality could be ascribed to any 
one disease in particular. 

5096. As I understand from your memorandum 
(tell me if lam right) the natives were able in a sense 
themselves to diagnose sleeping sickness in their own 
persons, were they not ?—Yes, they were. 

5097, And from what you say I infer that they did 
not look at it as a very fatal or serious disease >—That 
is so. 

5098. I should like to follow that up for one 
moment. In that belief do you consider that they 
were in any sense justified ?—It is very difficult to say, 
because they showed one so many cases in which they 
had excised glands from the neck, and they said that 
these were cases of sleeping sickness which were now 
cured. They then presented no signs of sleeping sick- 
ness, andI could not judge as to whether they were 
correct in what they said, namely, that they had 
suffered from sleeping sickness, 
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5099. Had they a specific name for sleeping sick- 
ness of their own ?—I do not think they had; I did 
not gather the name, at any rate, amongst the different 
tribes. 

5100. Was there any other disease at all prevalent 
which would affect glands in a similar manner, so that 
they might confuse one illness with another ?---There 
was a good deal of common dirt; they were not cleanly 
people as a general rule; they had a good deal of 
glandular inflammation round the neck, for instance, 
and the children suffer from pedieuli and various 
diseases. 

5101. Would your general conclusion be that there 
was not on the whole any very large quantity of 
sleeping sickness in that district, or would your ex- 
perience not be sufficient to say that?—I think there 
was not a very large quantity; at any rate, it was not 
in an acute stage; there was no epidemic. 

5102. If we are rightly informed (and I have no 
doubt we are) gambiense conveyed by palpalis is a 
disease that may incubate for something like years 
before it develops into any acute form. Can you speak 
about that at all ?—I have no experience of that. 

5103. With regard to morsitans, on the other hand, 
we are told the disease ruus its course very swiftly 
and is very acute. In the districts where you yourself 
found sleeping sickness, what were the relative propor- 
tions of the two flies? You see what I am driving at ? 
—Quite; I found about equal quantities mixed 
together; in some places along a certain road one 
would meet with palpalis and morsitans in practically 
equal quantities, and the same throughout the 
villages. 

5104. If I follow your memorandum rightly the 
only trypanosome you yourself found was gambiense ? 
—Yes. 

5105. You did not find what we call rhodesiense or 
brucei ?—No. 

5106. And you found that (I am not quite clear 
from your memorandum) in man ?—That was in man. 

5107. Did you make any experiment on game ?— 
No, I did not. 

5108. Was there much game in that country ?— 
Very little there. 

5109. There was some ?—A few small antelope; I 
practically saw none. 

5110. Were there any of the larger mammals ?—- 
Very few indeed. I saw one or two antelope up to the 
harnessed antelope, but nothing more than that, ‘There 
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were bush cow (buffalo) about, but I never saw them ; 
they were in very small quantities and in parts to the 
north of the district 1 was working in. 

5111. If I followed you quite rightly, so far as 
that part of the world is concerned you would look on 
man as the reservoir rather than the wild game ?— 
Yes. 

5112. Have you anything to say about domestic 
animals ?—TI did not examine the domestic animals; I 
could not say. 

5113. Are there cattle in that country ?—There 
are goats and pigs, not cattle. 

5114. Is that because cattle cannot live there P— 
Probably it is; I did not inquire. I imagine they 
would not be there owing to the large numbers of 
tsetse-fly. 

5115. I see you refer to Dr. Gallagher’s finding 
large numbers of trypanosomes which were thought to 
be gambiense in the blood of domestic pigs.—Yes. 

5116. As far as that goes one may fairly assume 
that the domestic pig was tolerant to a trypanosome 
which might be gambiense P—I am not sure, because at 
the time Dr. Gallagher found these there was a good 
deal of sickness and the pigs were dying off rather 
‘quickly. I believe he ascribed their death to the 
presence of the trypanosome in the blood. There 
was a kind of epidemic among the pigs at that time. 

5117. Were those trypanosomes found in living or 
dead pigs P—They were found in living pigs, I believe. 

5118. And pigs were largely kept, I understand P— 
Yes, I think so, but that was in Southern Nigeria, 
which is a different part of the country. 

5119. But still it deals with the point I am on just 
now: where you found those conditions, would it not 
be an inference that the pig was tolerant to this 
trypanosome, and I assume it to be gambiense for the 
moment ?—Yes. 

5120. If the pigs were aliveand you found gambiense 
in the blood of the pigs, the assumption would be that 
the pigs were tolerant to the gambiense ?—Yes, except 
that those pigs were obviously ill at the time. 

5121. But they were tolerant for a period, and 
during that period they would form a reservoir ?— 
Yes. 

5122. You have not at all considered the question 
as regards Nyasaland and Rhodesia P—No, I have had 
no experience of that. 

5123. You have no doubt heard the suggestion that 
some experiment should be made, on the assumption 
that wild mammals form a reservoir, by their destruc- 
tion in a selected district; have you anything you 
would like to tell the Committee about the effect of 
such an experiment, or what we might learn from an 
experiment of that sort ?—I can hardly say with regard 
to that place, but Ido not think it would be very 
effectual in West Africa, because I do not think we 
get the game in most places in such large quantities 
and so near the natives as is apparently the case in 
Hast Africa. 

5124. You yourself from your personal knowledge 
cannot speak with regard to the presence of the human 
trypanosome, whether it be gambiense or whether it 
be rhodesiense, in wild game ?—No. 

5125. Have you had opportunities at all of observ- 
ing the movements or the habits of the fly, either or 
both P—No, except during this period when I was 
examining sleeping sickness cases in the Volta River 
district. They were very prevalent at one time, and 

‘about a month later they were very. much fewer in 
number. 

5126. How does that stand in relation to the wet 
and dry seasons ?—I think at the time of the heaviest 
rains in August they are very prevalent, and at the 
end of September, as the rains begin to go, they 
become fewer. 

5127. Were those large areas or limited areas 
where you found them at times in large quantities ? 
——Perhaps two or three are, travelling—40 to 60 
railes. 

5128. There they were thick at certain times ?— 

~ Yes, and very few at other times 


5129, (Dr. Bagshawe.) I should like to. ask -you to | 


-owhat you attribute the small. incidence . of: human 


trypanosomiasis in the Gold Coast ?—I could not tell 
you exactly that it isa small incidence. There is a 
small appearance of illness, but it is quite possible 
that there may be an immunisation. There may be 
infection of the native who does not show the illness, 
having become immune to it. 

5130. If that were the case would you expect to 
find trypanosomiasis more in children or more in 
adults ?—I think perhaps more in children. The 
excessive presence of trypanosomes perhaps might not 
necessarily produce illness. I should expect to find 
it more in children. 

5131. I have some statistics here from the Gold 
Coast by Dr. Kinghorn. When he was there he 
analysed apparently the age distribution of 89 cases, 
and he says that of those 89 cases 79 were over 11, he 
calculates, and only 10 were 10 years of age and under, 
a very small number.—Yes, in my experience I found 
five cases of sleeping sickness, two of whom were 
children, and in those I found the trypanosome. The 
other three were older people and there were no try- 
panosomes to be found, but they presented all the 
clinical signs of sleeping sickness. 

5132. You think the disease may be commoner in 
children than is supposed, that is to say, that children 
may harbour the trypanosomes more commonly than is 
disclosed ?—I think that is so. 

5133. Would you not expect them to present signs 
of illness more than the adults?—I think they are 
possibly confused with ordinary malarial fever. The 
native does not perhaps analyse them more than that. 

5134, You think it is likely that there are many 
cases of fever in children which possibly are due to the 
trypanosome, but which are held to be fever due to 
other causes P—Yes, malaria, for instance. 

5135. Todd (of course it was. not the same colony) 
found very few cases in children, and none. in persons 
over 40 years of age. Are you aware that Todd 
suggested that that might be due to immunisation ? 
—Yes. 

5136. What do you think of that ?—I think it is 
quite likely. 

5137, You, think children are just as subject to 
acquiring infection as the adult natives ?—I think so. 

5138. You cannot give us any opinion as to the 
average duration of cases in that country?’—I am 
afraid I cannot say anything exact, but the children I 
saw got rapidly ill, more ill, and died shortly after I 
left the country, I heard. 

5139. You speak in your summary of tsetse-flies 
being spread by the formation of new railways ?—Yes. 

5140. Could you give us any names?—I think 
Accra, the capital of the Gold Coast, is a case in point 
About seven or eight years ago it was practically free 
from fly up to within 18 or 20 miles of the town, and 
the ponies lived there quite well, but I hear, although 
IT have not seen it, that since the railway was built 
from Accra into the country they have quite a number 
of fly in the town itself. 

5141. Has there been any disease amongst the 
domestic animals P—I believe the ponies will not keep 
so well, but I cannot be certain, as I have not been 
there since myself. 

5142. You have heard that the fly has come into 
the town P—Yes. 

5145, And do you think that the fly will breed 
there, or is it that only stray specimens are brought 
in ?—I can hardly say that. I imagine they are not 


~breeding very much. I do not think there would be 


any facilities for their breeding. 
' 5144, Have you noticed in that part of West Africa 
any seasonal differences in the distribution of the tsetse- 
flies, morsitans or palpalis >—Beyond what I have just 
mentioned, that towards the end of the rains they 
were fewer in number; I have not noticed more than 
that. 

5145, It has been suggested with regard to some 
tsetse-flies that in the dry season they become limited 
to certain areas and in-the wet season they.spread.—I 


‘Imagine that is true. 


5146. But you have not noticed: anything of the 
kind ?—No; certainly in the dry season in travelling 
up in the Northern Territories in the Gold Coast it is 
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chiefly near watercourses and small connections of 
water where you are troubled with the fly; when you 
are away from these sort of places you do not see 
them so much. 

5147, That is palpalis, is it ?—It is both palpalis 
and morsitans. 

5148. (Mr. Buwton.) It is difficult for a layman 
like myself to understand how the railways could act 
as spreaders of the fly; have you any hypothesis 
about that? In what way would it operate ?— 
It is a nearly closed carriage passing through a fly 
district and containing people; the fly finds out those 
people, gets in there and is carried on by the train 
mechanically from one place, its home perhaps, to 
another town very much further out. I think that 
constantly happens. 

5149. And you think that would be sufficient to 
account for it P—I think so. There are several trains 
a day and probably several flies getting into each 
carriage. 

5150. Have you any experience of a change or 
growth in the breeding places of either of these flies, 
either morsitans or palpalis ?—No. 

5151. Because unless their breeding places are 
handy they would find a difficulty in retaining their 
hold on that town of which you spoke, would they not ? 
—Yes, I think probably outside most of the towns 
there are more or less facilities for the flies to breed. 
There is bush there and damp. 

5152. That is palpulis >—Yes, and probably mors?- 
tans also. 

5153. What is the population of this avea? Would 
it be about 20 miles square, or less?—The Volta 
River ? 

5154. Your area.—In which I was working at 
sleeping sickness ? . 

5155. I understand there are 350 square miles in 
it; that would be rather less than 50 miles square P— 
Something less than that. 

5156. Have you any means of knowing what the 
population there would be ?—I am afraid not; I can 
hardly say what it would be. 

5157. I asked the question, because I want to know 
what proportion these five cases you found bear to the 
total population. - We have had figures in other cases, 
and one wants to know whether this area of your’s was 
less productive of the disease in proportion to the 
population than others.—I could hardly say what the 
population would be. It is very concentrated in some 
of the towns, and then one might go miles and not 
meet anything at all. 

5158. However, you do not know ?—No. 

5159. Did you ever hear in the course of your 
communications with natives of any tradition of an 
epidemic in the past or at any time?—Never; I 
inquired for that and I could get no information. 

5160. I understand you think the small number of 
cases is due to a certain immunity of natives ?—I do. 

5161. Have you formed any opinion in your own 
mind how that immunity originated ? Is it because of 
the slow killing off of the susceptible natives ? or take 
the animals which are immune, what is your theory 
about the acquired immunity ?—I think it is really the 
survival of the fittest, probably some of the natives 
who were early infected died and some have been able 
to resist the infection. 

5162. It was a partial resistance, you think, and it 
became a survival of the fittest >—Yes. 

5163. If that is the case you think that immunity 
would be inherited to some extent from generation to 
generation ?—Yes, I should believe so. 

5164. (Dr. Balfour.) Do you think that the trans- 
portation of flies by trains would be greater in the case 
of trains carrying live stock, horses and cattle P—Yes, 
I imagine it would be. 

5165. Have you any experience of that ?—I have no 
knowledge of that. 

5166. Have you any evidence to offer as regards 
similar transport by steamers ?—No, except travelling 
up the Niger; I travelled a good deal there and one 
certainly gets a large number of flies at certain places 
on board which travel with you. 


5167. How far do they trave P—We kill them 
as soon as we can, as a matter of fact, but I think 
probably they would be with you the greater part of 
the day. 

5168. Do you think they would go beyond the area 
of the fly belt ?—I think so. 

5169. And they might be carried into new regions 
in that way?—Yes, I do not think they would 
travel far. 

5170. Do you think it is possible that seagoing 
vessels would carry them also ?—Such boats as go up 
the Niger might. 

5171. Do you think it is possible that they would 
carry them along the coast from port to port ?—That 
is possible, but I imagine they would probably not go 
out to sea. 

5172. I see that an observer in the French Congo 
has raised the question of the transmission of sleeping 
sickness there by sexual intercourse, the point that 
Koch paid attention to a good many years ago; have 
you any evidence of that occurring on the Gold Coast ? 
—TI never found any evidence of that or anything 
suggestive of it. 

5173. (Mr. Austen.) In the district with which you 
are acquainted, do you consider that G. palpalis is 
dependent upon big game for its continued existence ?— 
No, in this Volta River district there was very little big 
game and there were certainly large numbers of palpalis. 
I think it was probably the domestic animals and the 
natives. 

5174. Do you consider that in that district G. 
morsitans is dependent on the big game for its continued 
existence P—I do not think so; it appeared to me that 
they took every opportunity of attacking natives and, 
of course, Huropeans. 

5175. It has been suggested that the proposed 
experiment would at any rate show whether or not 
G. morsitans is dependent on big game for its continued 
existence, but I take it from your answer that in the 
Volta River district at any rate that question is already 
answered in the negative, and that the assumption that 
where G. morsitans and big game exist together the 
disappearance of the big game necessarily entails the 
disappearance of the fly, is not borne out by facts P— 
That is my experience in the Volta River district. 

5176. Have you found the breeding places of either 
species—G. morsitans or palpalis?—No, I hunted a 
good deal while I was there and I could not find any 
larve. 

5177. Have you had any experience in trapping 
flies of either species P—No. 

5178. Were you able to make any observations on 
natural enemies of either species >—No, nothing that 
I can quote. I looked out to see if I could ascertain 
anything, but I had nothing to report afterwards. 

5179. (Mr. Rothschild.) I have not got much to 
ask you, but in the district where you worked had you 
any experience of clearings round villages P—Yes. 

5180. Did you notice if the flies did not frequent 
the clearings there; in other words, whether the 
clearings of the bush made any difference P—It did 
make a difference as far as one was able to clear, but 
it was very hard work. If one could get a clearing to 
something approaching 100 yards, there was quite an 
appreciable difference in the number of fly within that 
cleared area. 

5181. In those villages where you say the pigs and 
goats were kept, were they allowed to go into the 
bush where the fly was, or were they kept strictly to 
the cleared areas >—I think they were allowed to go 
any where. 

5182. (Dr. Chalmers Mitchell.) When did you come 
to know of the distinction between morsttans and 
palpalis? I take it you are not an entomologist by 
profession?—No. Before I went out there I had a 
course in entomology at the School of Tropical 
Medicine. 

5183. Could you tell whether a fly was morsitans or 
palpalis without catching it and examining it closely ? 
—No, I didnottrustto that; I caught them. One was 
able to inspect them on one’s clothes. 

5184. Is there much ¢éifference in their habits ?—I 
could tell practically none from what I saw of them, but 
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T was not studying them from the entomological point 
of view, of course. 

5185. T-understand, and if I may say so, your 
evidence is a little more interesting from that circum- 
stance. Practically speaking, it was an identification 
by the methods of systematic zoology, not from the 
naturalist’s point of view ?—Exactly. 

5186. Following up that it is hardly necessary to ask 
you this: I suppose the natives would not distinguish 
between morsttans and palpalis —I do not think so; I 
never found that they did. 

5187. The natives, I suppose, knew that bites from 
these flies were harmful, or did they ?—No, they 
did not appreciate that. 

5188. Not even to animals ’—No, I do not think so. 
They are not an agricultural people, at any rate they 
do not keep herds of cattle. I think those natives who 
do quite appreciate that the tsetse-fly is harmful to the 
cattle. 

5189. You told us that the cattle were not an 
important thing there.—-No. 

5190. So that practically speaking the natives do 
not associate the presence of flies with disease at all. 
—No. 

5191. Did you yourself notice any difference in 
the habits of the two flies? — No, I do not think 
I did, except that I thought I was able to distinguish 
the bites of the two flies. I could always tell if I 
was bitten by morsttans; I felt it immediately. 
With palpalis, however, I have several times been 
bitten and perhaps I have moved my arm round like 
that (¢ndicating) and I have found a big spot of blood 
and a palpalis dead, which had been feeding although 
I was perfectly unaware of it. It seemed to bite more 
quietly. That is ‘the only thing I noticed. 

5192. Was the one fly or the other fly more addicted 
to watercourses >—Not that I noticed. Of course, 
this place was very much intersected with water- 
courses; it is a pretty high forest and there are 
numerous small watercourses running along it. 

5193. So that I gather you would not rely very much 
upon any distinction—you have no evidence as to any 
very great distinction between the flies P—No, I have 
not apart from the systematic examination of them. 

5194. You spoke of finding a particular trypano- 
some. How did you identify it? Did you identify it 
out there ?—I identified it out there by my knowledge 
of the trypanosome which I had studied at home 
before. 

5195. I understand, but do you mind telling me what 
precise course you followed? I think you said you 
thought you found gambiense.—Yes. 

5196. Do you mind telling me exactly how you 
identified it ? Do youremember ?—No, I cannot exactly 
now; I have not got my notes and I have not worked 
at trypanosomes for three years. 

5197. Did you do it by microscopical examination 
or by experimental tests P—By microscopical examina- 
tion. 

5198. And not by experimental tests —No, nothing 
experimental. 

5199. Where did you find this trypanosome, in 
your patients only or in animals ?-—In the patients, 
nearly always in the gland juice. 

5200. You did not examine animals for it P—No. 

5201. 'Then with regard to your friend who had 
heen examining it in pigs, his attention was called to 
the matter because the pigs were dying of an acute 
disease ?>— Yes. 

5202. It was not that he found it in a stock of 
pigs ?—No, I think not; it was just in these pigs 
which were sick. 

(Chairman.) May I suggest a question which seems 
to come appropriately now? The words in your proof 
are ‘‘indistinguishable from gambiense.”’ I would like 
to know if there was anything distinguishable morpho- 
logically or in any other way 

5203. (Dr. Chalmers Mitchell.) (To the witness.) I 
gather that it was morphologically }—So far as I know, 
but Lhave not discussed the subject with Dr. Gallagher ; 
I have simply seen his report inthe Southern Nigerian 
Annual Report. 








5204. But your own identification of the try- 
panosome was what we may call morphological ; it was 
under the microscope ?—Yes. 

5205. I would be very much obliged if you would 
deseribe briefly when you had a case of sleeping sick- 
ness how you diagnosed it? Iam not talking now of 
examining the juice from the glands, but taking the 
clinical signs.—I think, on the whole, the patients 
seemed very ill; there were tremors, there was wasting, 
and there was a certain history of lethargy which 
might be more or less apparent, and possibly some 
fever. The history of that being continued for some 
time, a matter of some months, that generally put me 
on the track, and then I examined the glands and the 
blood. 

5206. I had the impression (Iam not a medical man 
and I may be wrong) that the lethargy of sleeping 
sickness is generally towards the end of the case ?— 
Yes: 

5207. Had you a history of long illness. before ? 
I suppose you could not get a very good history ? 
—You could not, but there is generally a history of 
some months’ suffering. That is as far as the native 
mind would go back. 

5208. Am I right in supposing that most of those 
cases you had died subsequently ?—I heard they all 
died afterwards. 

5209, Fairly soon after ?—Fairly soon after, I should 
think within six months after I left. 


5210. So that you would rather expect from what 


you know that you were seeing the terminal stages P— 
Yes, with the exception of two young children; they 
died afterwards, but they were certainly earlier stages 
than the others I found. 

5211. Those. were without the symptoms you have 
described ?—They did not have so much lethargy, but 
they suffered from fever and wasting and illness 
generally. , 

5212. Did you try any treatment ?—Yes, I tried 
atoxyl, and it had no effect over there; one could not 
give it systematically, and I had to be travelling round 
examining the whole district. 

5213. You mean you could not give it systemati- 
cally, because you did not have the opportunity ?— 
That is so; I particularly had to travel and inspect the 
whole district and see what the amount of sleeping 
sickness was. 

5214. (Sir Mackenzie Chalmers.) Isee you say there 
is little wild game with the exception of a few small 
antelopes; what big game is there at all?—Some 
buffalo, hartebeeste, and antelope. - 

5215. But very few?—Very few indeed in this 
district. 

5216. Are the smaller antelopes duiker *— Yes, 
duiker chiefly. 

5217. Do you know whether any of those big or 
small antelopes have been examined by anybody to 
see whether they contain trypanosomes ?—I do not 
think much has been done in West Africa as far as I 
know. 

5218. Did I understand you to say that there were 
any cases in Accra itself of sleeping sickness ?—I think 
they have had them there, but they have been chiefly 
imported from other parts. 

5219. Because all the land round Accra is cleared ? 
—Yes, practically cleared; it is not a forest country 
just there. 

5220. So that they were either imported flies or 
imported cases, you think ?—I think they were imported 
cases. 

5221. When you get away from the town are the 
villages often in thick jungle or always in cleared 
places ?—Frequently in thick jungle; the high forest 
may grow almost up to the very outskirts of the 
village. 

5222. With very thick undergrowth—jungle ?— 
Yes. 

5223. So that it is very difficult to clear round 
them ?-—Extremely difficult and to keep it clear too. 

5224. You can hardly do it ?—It is almost impos- 
sible. We have tried it in certain places. 

5225, There is only one thing further I wanted to 
ask you. Did you come across the German Sleeping 
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Sickness Commission ?—Yes, I went across and saw 
them. 

5226. Do you know what steps they were recom- 
mending ?—-They had themselves a camp which I 
visited, and they had something like 60 or 80 cases 
there. 

5227. They had segregated them ?—-Yes. They are 
very anxious to work in conjunction with us on the 
Gold Coast, and I drew up a scheme and discussed it 
with them, and they agreed to it, but I do not know 
what steps have been taken since. I sent the scheme 
home. 

5228. Have they been successful in their treatment 
of those cases at all ?—They said they were; they were 
using arseno-phenyl-glycin, and they were getting quite 
good results at the time. 

5229. In the way of prolonging life or actual cure ? 
—I think actual cure; they claimed that cases would 
come back six or eight months after treatment and 
they would find no trypanosomes and the cases appa- 
rently quite well. 

5230. Do you know any other suggestions they 
were considering for dealing with the disease besides 
segregation of the sick ?—No, I think they are doing 
clearing round villages, but as far as I know they were 
not transporting villages. 

5231. (Str William Leishman.) In your investiga- 
tions could you tell us anything about the comparative 
numbers of morsitans and palpalis in the districts 
where you found the two flies ?—They were practically 
equal, I think, as far as I could see. 

5232. In any places you visited did you always 
find the two varieties ?—I was in the Volta River 
district. 

5233. Is that country fairly moist the whole year 
round—plenty of water supply ?—I think so, itis forest 
country and very moist in the low-lying parts. 

5234. Did you notice that one fly seemed more 
associated with water than the other ?—I did not 
notice that. 

5235. But there is, I take it, no dry expanse of 
country ?—There is none in the Volta River district. 

5236. With regard to the very interesting fact you 
told us about the greater severity of bite of the 
morsitans, how many times did you observe that, 
roughly ?—I should think perhaps I have observed it 
from 15 to 20 times in the case of morsitans and fewer 
times in the case of palpalis. Perhaps four or five 
times I have killed a palpalis by chance, which I have 
not. known has been biting me. 

5237. So that your general experience of the bite 
of morsituns was more painful ?—That was my ex- 
perience. ; 

5238. Did you ever hear anyone else say that ?— 
No. 

5239. Did you ever inquire of the natives them- 
selves whether they had been specially bitten by flies— 
the cases of sleeping sickness I mean ?——No, I do not 
know that I did. 

5240. They never told you about having had very 
severe bites?—-No. I do not think they distinguish 
between the two kinds in the least. 

5241. In your own case it was exceedingly painful 
at the time, I take it. Did it result in inflammation 
afterwards ?—- Not more markedly in the one case than 
in the other, I think. 

5242. Do you think the natives are likely to conceal 
the disease to any great extent ?—Yes, I think they 
are very nervous and suspicious. They always used to 
run into the bush when I first went there, but they 
afterwards got more confidence and then they brought 
out their sick cases. I think when they got to know 
the doctor they would help him more than they did 
at first. 

5243. Of course you only saw a very small propor- 
tion of the inhabitants of the place ?—I think towards 
the end I saw certainly most of the sick. 

5244. In this country you visited you were asked 
about the population; you could not give us a fraction 
for those you saw ?—I should say not more than one- 
tenth, probably less. 

5245. So that it is quite possible that there may 
have been a greater proportion of sleeping sickness 
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than you found P—Yes, but I do not think there is 
anything in the nature of an epidemic. 

5246. I have heard it said by men from the Gold 
Coast that there is probably more sleeping sickness 
than comes to light. Is that your own view ?-—Yes, I 
think so. 

5247. Turning now to the question of a comparison 
between this sleeping sickness which you are familiar 
with and that we are learning about in Nyasaland, 
sii have not, of course, seen any cases from Nyasaland ? 
—No. 

5248. But I suppose you have read about them, and 
you know the clinical distinctions which have been 
described ?—Yes. 

5249. In your experience of the type you are 
familiar with have you come across any very acute 
cases which have run a very short time and then died ? 
—No. 

5250. What was the average length?—I could 
hardly say that, because it is difficult to say exactly 
when the case began, but after I had seen the cases | 
do not think any of them lasted more than six months. 
How long they had had the disease I could not say. 

5251. Not in any single case could you fix the 
length of it ?—No, I could not obtain the information, 

5252. With regard to individual symptoms, were 
cedemas a common feature in the cases you saw ?—No, 
I saw no cedemas. 

5253. You saw cdema in none ?—Not in any of 
them. 

5254. Interstitial keratitis P—I did not see that. 

5255. No instance at all ?—No, of course I only 
saw five cases the whole time I was there. 

5256. Did you not get clinical information about 
other cases from any of your colleagues ?—No, there 
was no other doctor in the district: 1 was sent out 
there specially forit. There had been none there for 
many years. 

5257. At the termination of these cases, did any 
that you saw die go into a comatose condition ?—I did 
not see any of them die, but from what I heard after- 
wards with regard to the three cases, apart from the 
children, certainly one of these cases did become 
comatose and die. I did not see that myself. 

5258. From your own experience of these cases and 
from what you know and what you have heard about 
the Nyasaland ones, would you regard those two 
diseases as the same or distinct ?—I should think 
distinct, clinically distinct. 

5259. With regard to the frequency of the trypano- 
some in the blood that you tested, was it scanty or 
plentiful ?—Scanty rather. 

5260. In an ordinary thin blood film would you 
have to hunt for some time before finding the 
trypanosome P—Yes; of course, by good fortune you 
might just light on one in the early part of tlie 
examination, and probably you would not find any 
more until after a quarter of an hour’s hunting, or 
possibly not in a quarter of an hour. One was more 
successful with the gland juice than with the blood. 

5261. Did you examine the cerebro-spinal fluid ?— 
No, I did not. 

5262. Did the natives tell you anything about 
excision of glands as a method of curing the disease ? 
—They said that was how they cured the disease; they 
said they recognised the disease and were able to cure 
it in the younger children by excising the lymphatic 
glands in the neck. 

5263. Were you able to get any satisfactory 
information about that from any native or to see any 
cases in which that had been done ?—Yes, many cases. 

5264. Which had scars in the neck where the 
glands had been excised ?—Yes. 

5265. Did you examine any of these natives P— 
Yes. 

5266. And found no trypanosomes ?>—No sign of 
trypanosomes. 

5267. Were you satisfied by your cross-examination 
of them that they had been cases of sleeping sickness ? 
---I do not think they had been such at all from their 
description. 

5268, You are rather sceptical about it ?—Yes. 
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5269. The Chairman tells me that you have already 
gone into that, and that the natives had a special name 
for it. —Yes, I could not say the name; there are 
different tribes in different parts and they have 
different names. 

5270. (Dr. Chapple.) Is there much cervical gland 
tuberculosis tits which this disease might be con- 
fused ?—I never saw any tuberculous glands there, 
but the condition of dirt in which they live is rather 
marked; the children have pediculz and sores in their 
mouths and on the head, and so on, and there were 
also cases of inflammation of the glands. They had 
got quite a number of cases of the glands inflamed 
and enlarged, and I imagine when these people thought 
they had cured cases ‘of sleeping sickness by the 
excision of the glands it was such cases they had been 
treating. 

5271. They were evidently old cicatrices P—Yes. 

5272. Did» you find the flies, both palpalis and 
morsttans, in and around the villages P—Yes. 

5273. Are there cattle?—Very few cattle there. 

5274. Are there any cattle at all in these villages ? 
—I cannot remember that there were—chiefly goats 
and pigs. 

5275. Do they die ?—I do not think so. 
sheep, too, of course, but not much cattle. 

5276. Do none of the domestic animals ever get 
trypanosomiasis in those villages ?—No, they do not 
suffer from it, so far as I know. I did not examine any 
sheep or goats, however. 

5277. Are there dogs ?—Yes. 

5278. Would the fact that these domestic animals 
lived there at all not indicate that there was no try- 
panosomiasis communicated to them from these flies ? 
—I should think they probably became infected with 
trypanosomiasis, and were immune to the disease. 
They probably would show trypanosomes in their 
blood. 

5279. Do you know that for a fact P—No, I do not; 
I did not examine them. 

5280. Do you know of any cases in which trypano- 
somes have been found’in the blood of domestic stock, 
although they have shown no symptoms of the 
disease I cannot quote any case from my own 
knowledge. 

5281. Are there any districts of which you are 
aware in that locality which are known to the natives 
as fly districts and therefore dangerous to stock ?—I 
think the whole place is really a fly district; you can 
hardly say that one place is more full of fly than 
another in the Volta River district; almost in every 
place there is fly. 

5282. The natives seem to have no dread of fly 
districts ’—No. They do not have droves of cattle. 
They may have a stray cow occasionally. 

* 5283. Still they have some domestic animals which 
are susceptible to trypanosomiasis apparently ?—I do 
not know that they have ; I did not see them there. 

5284. Have you examined any of these flies to see 
whether they were infective or not ?—No. 

5285. Do you know of any locality where there are 
fly and disease but no game ?—There is practically no 
large game in this Volta River district; there is some 
very small game, and that is the nearest I can quote 
to that. 

5286. Still there is none you know in which the 
game is entirely absent ?—No. 

5287. Do you see any danger from the spread of 
the disease in the Volta River district, or do you think 
it is of little consequence ?—I think it is of little con- 
sequence there except as regards the infection of 
Europeans, perhaps, who might go there. 

5288. Do you think Europeans are more susceptible 
than natives or less so, or is there no difference ?—I 
think they are more susceptible. 

5289. To trypanosomiasis ?—Yes. 

5290. Do you know of any cases of trypanosomiasis 
in whites in your district ?>—I have met cases, not 
from this one district, but I have known two cases 
at least of Europeans who have suffer ed from trypano- 
somiasis, one from the Gold Godst and the other from 
Southern Nigeria. . 


There are 


5291. Who have suffered and recovered ?—And 
recovered. 

5292. Did they recover under treatment P—Yes. 

5293. What ?—I believe atoxyl in both cases, but I 
am not sure in the second case, because I think there 
was some antimony treatment, too. He was in the 
School of Tropical Medicine at Liverpool. 

' 5294. Have you tried salvarsan ?>—No, I have not. 

5295. Do you know of its being used ?—I have 
heard of its being used, but I have had no experience 
of it. 

52954. Do you know with what success ?—Very 
little, I believe, so far as I have heard. 

5296. You answered Mr. Buxton with regard to 
immunity. Did I understand you to mean that. sus- 
ceptible infants and children died off with the disease, 
and left only those who were insusceptible ?—-Yes, 
partly insusceptible; they were susceptible, but sur- 
vived; that is to say, they had sufficient powers of 
resistance in them, so that they did not die but 
survived. 

5297. Do you think that infants then are more 
susceptible than adults P—I should think so, 

5298. And that those that are not only susceptible 
to the disease, but perhaps are susceptible to it in a 
virulent form, die off P—Yes. 

5299. And leave only those who recover ?—Yes. 

5300. Do they recover from the presence of an 
antitoxin being set up, or from hereditary immunity ? 
—lI imagine hereditary immunity has a good deal of 
effect in those cases. 

5301. Have you had experience of any other dis- 
trict in Africa where sleeping sickness prevails >—Yes, 
I have seen at the top of the Northern Territories in 
the Gold Coast occasionally a sporadic case occurring, 
but nothing of any importance. 

5302. Do you think there is any possibility of doing 
anything in a preventive way to cope with the disease 
or not ?—It could be done, but [ am not quite clear 
that it is really worth the trouble; it depends on how 
far it is incumbent on us to work in coujunction with 
the Germans, who are working in Togoland, which is 
co-terminous with the Gold Coast. 

5303, Have you any suggestion to make of a prac- 
tical kind which would aim at preventive measures P— 
I drew up a scheme in which I suggested that the 
natives should be examined at the borders when cross- 
ing between Togoland and the Gold Coast, and that 
those should be given a certificate that they had been 
examined, and they should then go on to the next 
post on their round and be examined there, or their 
certificate countersigned, and that this thing should be 
available for ‘a month ; so that one would be able to 
trace the movements of these people and keep them 
under observation, segregating and treating all cases 
of the disease. I drew up a full scheme and sent it in. 

5304, That is a scheme which applies to that par- 
ticular district only ?>—More than that—to the whole 
of the county between the Gold Coast and Togoland 
along the Volta River. 

5305. Would you treat all cases of sleeping sickness 
found coming into the district where these flies exist, 
lest the infection should spread ?—No, I do not think 
so, because they have the infection brought there in 
large quantities without having a serious ‘effect on the 
people. 

5306. Still you think the effect would be more 
dangerous to blacks than to whites P—I do not think 
the introduction of one fresh known case of sleeping 
sickness would make it very much more dangerous. 
It is simply that the scheme was drawn up, as I was 
told in my instructions when I went there, with the 
possibility in view of working with the Germans. 

5307. Do you think that the spread of settlement 
then is not in any way interfered with by the existence 
of this particular disease ?—I do not think it is. ; 

5308. (Chairman.) There is just a question or two 
Ihave to ask you. You said the country was full of 
small streams, but is there any bush country upland 
at any considerable distance from any water >—Not 
there, I think, because there are so many small streams ; 
there are constant rivulets. 
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5309. Have you formed an opinion with regard to 
the habits of palpalis as to the distance they will move 
from water ?—I have not any exact idea as to how far, 
but I think it moves within a quarter of a mile roughly 
of the water. 

5310. Can you think of any part of your district 
where it was more than a quarter of a mile from any 
water ?—-I do. not think there is any place more than a 
quarter of a mile from water. 


5311. Youspoke about the fly being round villages ; 
do not the natives of that district clear round their 
villages ?-—No. 

5312. They let the bush come right up to the 
village ?—Yes. 2 

5313. Have you seen villages where there was 
much clearing round them ?—Not very much clearing, 
but a certain amount. 


5314, Have you seen clearings sufficiently to judge 
whether fly will or will not come into a cleared area ?— 
Yes, it depends rather on the width of the area, but 
clearing certainly acts as a deterrent to the fly, a width 
of 50 or 60 yards. 

5315. Do you think if you had a large area cleared 
you would find any fly at all? Apart from the spread 
of the fly, would you find fly really at all in a large 
cleared area ?—You would find it much more rarely, 
but it follows people across a cleared area. 

5316. I understand that, but apart from the flies 
which follow an actual person on his clothes or on 
himself in some way, would there be fly which would 
come from the bush into a large cleared area ’—They 
might occasionally have a stray fly, but. I think it 
would be practically clear. 

5317. I gather you have been bitten very often ?— 
Yes. 


The witness withdrew. 


Mr. Mercier GAMBLE, M.D., B.Cu., called in and examined. 
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5318. (Chairman.) We are very much obliged to 
you for attending here to-day. I understand that you 
are connected with the Baptist Missionary Society, and 
that you have had experience on the West Coast ?— 
Yes, at San Salvador, Portuguese Congo. 

5319. As I understand from the proof you have 
been good enough to send to us, you have seen a good 
many cases of sleeping sickness yourself ?—I have. 

5320. What is the fly in that area ?—Palpalis. 

5321. You know, of course, by reading what has 
happened in Uganda. Has any experiment of that 
kind been tried where you were, that is say, moving 
the population back a certain distance from the river ? 
—None whatever. 

5322. They still inhabit the neighbourhood of the 
water and fish in the water all the time >—Yes. 

5323. Is there much sleeping sickness there ?— 
There is a good deal. 

5324. Can you give us any idea at all of the popu- 
lation in that district P—25,000. 

5325. Can you form any idea of the number of 
eases which have been reported, say, in the last two 
years ?—I have examined 408 people for sleeping sick- 

ness. 

5326. That is 408 separate cases ?—Yes. 

5327. All identified clinically as sleeping sickness ? 
—No; 230 were positive results out of 408 persons. 

5328. In how long a period is that >—From October 
1910 to December 1912. 

5329. That is just over two years ?—That is so. 

5330. The figures here are a little difficult to 
follow, as they represent consultations really and not 
cases. You put the total for 1911 at 3,799, and for 
1912 at 5,269 attendances.—Those are attendances for 
treatment. ' 

5331. Those would include all the attendances in 
every case of sleeping sickness, and the examinations for 
cases which turned out not to be sleeping sickness, 
would they not ?—No, those are all attendances of the 
sleeping sickness people for treatment. 

5332. You have given us the numbers, and that is 
the material point. Do you think there are many 
cases you do not hear of, or that the natives are willing 
to come to you and others when they are ill ?—There 
are no others; Iam the only one. ‘There are 25,000 
people in the district, and it takes eight days to cross 
one way and seven days to cross the other, and I was 
the only medical man there as faras IT know. — 

5333. Then you must have the largest practice of 
anybody in the world, I should think.—When they 
come to me they come voluntarily, and they submit to 
examination, and a certain proportion stop the whole 
time. Out of the 230 I have already mentioned 199 
stayed with me for various periods of treatment, and 
some of them for 12 months. 

5334. What I wanted really to ask you was this: 
Do you think, speaking generally, that the natives 
when taken ill would desire to come to you, or that 
there would be any desire to conceal the disease if 
they had it >—Those who were not under our influence 


as a missionary society might go to the native doctors, 
and they put pepper in their eyes to keep them awake. 

5335. Does it not come to this, that there must be 
many cases in that district of which you never hear ? 
—Certainly. 

5336. Do they themselves recognise sleeping sick- 
ness as a separate disease ?—Yes, they do. 

5337. They have got a name for it >—They have. 

5338. And treatment of sorts ?—Yes. 

5339. Is there much mortality from other diseases 
in the part of that country which you know ?—No, it 
is the most severe chronic disease, that is to say, it 
shows the highest mortality from « chronic disease. 
Pneumonia would show the highest mortality from an 
acute disease. 

5340. Iam not sure that I appreciate that answer. 
—I should say that of diseases which run a long course 
sleeping sickness gives the highest mortality. 

5341. That is in proportion to the cases, or is it all 
the cases ?—All the cases in the country. 

5342. I want to be clear about that. Do you mean 
that if you were asked what was the principal source 
of mortality in your district you would say sleeping 
sickness ?—Only with the modification of chronic 
diseases, because pneumonia causes the most deaths 
of the acute diseases. The two principal sources of 
death are pneumonia and sleeping sickness. _ 

5343. Malaria P—No, no deaths as far as I have 
seen. 

5344. Have you studied the habits of the fly at all ? 
—No. 

5345, Is there much game in the district to speak 
of P—I do not think so. I have brought some photo- 
graphs for you to see, and the grass is 15 feet high 
with us and sometimes 20 feet, and it is exceedingly 
difficult to find game; the natives very seldom bring 
it into the town. 

5346. Are there many of the larger mammals ?— 
There are buffalo. 

5347. Many ?—I cannot say about many; I do not 
think so. They very seldom bring them in. There 
are roan antelopes and harnessed antelopes and an 
antelope which has horns something like the South 
African koodoo—I do not know what that is. 

5348. Are you an expert on trypanosomes ?—I 
know nothing about them except in diagnosing my 
cases. ; 

5349. You would not be able to say anything about 
trypanosomes in wild game ?—I have never been near a 
wild animal, and I very seldom see them ; the water-buck 
is the other one. 

5350. (Dr. Chapple.) Is the fly very numerous ?— 
Not in San Salvador, but in the district it isnot in 
the town itself where I have been. I have got photo- 
graphs there to show how it extends 80 miles to the 
south and 100 miles to the east. The photographs 
show the rivers on which I found it. 

5351. Did you find the fly confined to watere 
courses ?-—Yes, 
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5352. And not to be found far from them in the 
bush P—I have not travelled very much, and my 
travelling has been fast from one station to another 
ina case of illness. By “ fast,’’ I mean 90 miles in 
four days. So that I have only seen the flies just 
in passing. I have not been wandering round the 
country; I have been 14 months at a time sleeping in 
my own bed in my own house. 

5353. Do you know of any locality where the fly is 
found without the presence of game ?—I cannot say, 
I do not know. 

5354. Have you any experience of morsitans at 
all ?—No, I have never seen one. Of all the flies that 
I send to Sonth Kensington none have been identified 
as morsitans. 

5355. Have they been identified as palpalis in each 
case P-—Invariably. 

5356. Do these cases of sleeping sickness you saw 
all follow an approximately typical course P—Yes. 

5357. And are all chronic ’—No, I have seen some 
acute cases. 

5358. How acute ?—As far as I know, they have 
died rapidly after they have been identified as sleeping 
sickness ; that is all I can say. 

5359. You could not say how long it had existed 
before you saw it P—No. 

5360. Is there nothing to indicate, in the clinical 
signs, how long this disease has existed >—Not that I 
can speak of. The case Iam referring to is a man 
who died in 11 days after I had punctured one of his 
glands, and found it swarming with trypanosomes. 

5361. Are people of all ages equally susceptible >— 
Yes. I have some children of 27 Ibs: in weight under 
treatment, and also 33 and 36 lbs. There is a photo- 
graph there of a boy who weighs 42 lbs. 

5362. Does it seem to follow a more acute course 
in children than in adults ?—I do not think so. 

5363. Do you think that all children are, more or less, 
affected at some time ?—No, { have no reason for 
thinking that. 

5364, Do you think that all who are infected show 
signs of the disease ?—I have got one case which, in 
1909, received five successive doses of four grains of 
atoxyl. That is a woman whois alive and well—and so 
well that she got married in May 1913. TI have another 
one who had 50 grains only of atoxyl, and she is doing 
fairly well. These were all cases which refused treat- 
ment; and then I have followed them up and found 
out that they were still alive. 

5365. Do you find any cases which recover sponta- 
neously ?—No. 

5366. Do you think that in cases where no treat- 
ment is given the disease is invariably fatal P—No, I 
think it quite possible that some have recovered. For I 
remember the history of some of the early cases of 
whites before Dr. Broden and Sir Patrick Manson were 
on the track of trypanosomes in the Congo. 

5367, Do you think there is any possibility of 
children getting a mild infection and thereby acquiring 
immunity P—Can JI answer your question in this way ? 
that I have only found one case with trypanosomes 
during treatment and that case died. 

5368. What do you infer from that ?—That they 
die. 

5369. That is an obvious inference P—I mean to 
say that they do die if they are infected except in 
these rare cases that recover. I have not heard of a 
case having trypanosomes in the blood and going on 
as a healthy individual. 

5370. Take an analogous case. We know that there 
are many people who are immune from typhoid because 
they have contracted it early in life and acquired an 
ontogenetical immunity ; do you think it possible that 
the absence of epidemics in many of these cases may 
be due to the fact that everyone has got more or less 
_ Inoculated some time or another with a small dose of 
the trypanosomes sufficient to be overcome by the 
native resistance of the body and then enjoy immunity 
thereafter ?—I do not think so, because I think I 
should have fewer cases coming to me for treatment 
if that was the case. - 

5371, Have you had any experience, either per- 
sonally or by reading, of any heightened susceptibility 





of whites to sleeping sickness P—I have only diagnosed 
one white man as having sleeping sickness. There is 
a very small white population where:-I am. He came 
from 100 miles to the east. 

5372. Did he recover ?—He is under a professor at 
Lisbon. I do not know whether he has recovered or 
not, but I heard that he was still alive. 

5373. Have you often been bitten yourself ?—I 
have been bitten only once. 

5374. Do you take any personal precautions against 
being bitten ?—I live in a mosquito-proof house; that 
is the only precaution, There are very few tsetses 
with us. 

5375. And then, when you are travelling at the 
rate of 90 miles in four days, do you take any pre- 
cautions P—TI sleep under a net at night. 

5376. And what precaution during the day P— 
None. 

5377. Is there anything you can apply to the skin 
to keep them off ?—I have not been in a district so 
badly infected that it was necessary, or at least, that 
made me think of it. We have citronella oil on the 
station, and the ladies use it for keeping off the 
mosquitoes and the other small biting insects. 

5378. Are the natives themselves afraid of the bite 
of the fly ?—They hardly appreciate that it is the 
cause of sleeping sickness, but I have been trying to 
teach them. 

5379. Is there any trypanosomiasis amongst domestic 
stock ?—I cannot say. No cattle will live with us. 
We have tried donkeys and mules, both from the 
Canary Islands district and from the Congo Belge, 
but they have invariably died. The cattle live 150 miles 
in the interior to the east, and they are brought down 
and killed soon because the natives realise they cannot 
keep them. Sheep barely exist with us; goats thrive. 

5380. Are they native goats P—Yes. 

5381. Not imported goats ?—One man has imported 
them from the Canary Islands. 

5382. Have they lived >—They have not thrived. 

5383. When they die do they die of trypano- 
somiasis >—I could not say. 

5384. Do the natives know themselves that the 
stock cannot live in a fly district ?>—I do not know 
that they associate it with flies. 

5385, Have you tried salvarsan ?—No, I have not, 
it is so expensive. 

5386. Has it been tried, do you know ?—Not in my 
district. It has been tried by the Belgians. 

5387. Is there much tuberculosis, or any ?—Very 
little. 
5388. Is there much syphilis ?—Yes, but not pri- 
mary ; it is all tertiary, I think. 

5389. It must be primary in some cases ?—I see 
very few of those cases. The sort of syphilis we get 
is the big ulcers from the size of a cheese plate to a 
soup plate. 

5390. Do you see much hereditary syphilis P—Yes, 
I do, all the hard palate gone. 

5391. (Sir William Leishman.) How long have 
you been in that part?—I went out in October 1907, 
and stayed two years. I returned in 1910 and have 
stayed three. 

5392. Was sleeping sickness in full blast when you 
went out there first >—Yes, I believe it has been there 
since 1882 ; I have evidence from 1882. : 

5393. Is it increasing or steady or falling ?—I 
think it is steady. 

5394. Do you still see as many fresh cases as you 


did two years ago ?—I am seeing more. 


5395. Because you are more popular; is that 
it? Can you diagnose by puncturing the glands ?— 
I do. : 

5396. Do you put much faith in the enlargement 
of the glands? In what proportion of the enlarged 
glands. you puncture do you get trypanosomes ?— 
There were 408 people I suspected. 

5397. Because of their glands ?—Because of their 
glands. There would be certain of the people I have 
seen in whom I thought it was due to other diseases, 
dirty heads, and the usual thing. Of those 408 cases, 
230 were positives, although I made 513 examinations 
of those 408 people, 
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5398. That is, a little more than half of them were 
positive ?—Yes. 

5399. As to the symptoms of the disease did you 
ever see interstitial keratitis in any of your cases ?— 
No. 
5400. You never saw a case at all?—There was 
one man, but I did not think that was anything to do 
with it. 

5401. Are the cdemas common ?-—-Yes, cedema of 
the face is common. 

5402. Any other part of the body ?—Not particu- 
larly, except in the advanced cases, when they look 
something like cases of chronic Bright’s disease, very 
heavily swollen all over-—hopeless cases. 

5403. Were you able in any of your cases to ascer- 
tain when the case started ?— When they begin to 
notice symptoms, if they are the intelligent people, I 
can get a fair history of the disease, but in the early 
stages that precede the symptoms it is impossible. 

5404. In such cases as you get information about 
on that point, what was the average duration of the 
cases from that time till death or recovery ?—I should 
say three years. 

5405. You mentioned one acute case; have you 
seen any other acute cases besides that ?—Very very 
seldom. 

5406. Any in which you could be sure that the 
course has really been a short one?—None, because I 
do not know when they started. 

5407. In the last stages of the disease do you 
usually get comatose symptoms ?—No, I do not. 

5408. That is not common ?—In some cases, but. it 
is not usual. Some die suddenly. I have had one 
case of one day’s headache and then death. 

5409. Do you get much mania ?—No, very seldom. 

5410. You have heard about the clinical features 
of the sleeping sickness which is now being found in 
Nyasaland ?>—Yes, I have. 

5411. Contrasting that with your own experience 
of Congo cases, would you regard these as the same 
disease or varieties of the same disease or different 
diseases? —I should call them different diseases, 
because I have got what I think are certainly apparent 
cures which are not occurring in Nyasaland, where it 
is invariably fatal. 

5412. Would you found your opinion on anything 
else except the fact that the one is always fatal and 
the other sometimes recovers ?>—No. 

5413. That is your ground? — Yes, that is my 
ground. 

5414. Do the natives ever speak of having been 
severely bitten by tsetse-flies? Do the cases of 
sleeping sickness speak of that ?—No, I do not think a 
patient has mentioned it. 

5415. You mentioned in your summary that you 
have collected a large variety of blood-sucking arthro- 
pods.—Yes, 50, and over. 

5416. Did you study them in any way yourself ?— 
Just a little, and then passed them on to the Imperial 
Bureau of Entomology. 

5417. Do you happen to know which were the chief 
ones, generally ?—The Tabanus congoiensis and claripes, 
with Stomoxys, Stegomyia, and Culea. 

5418. Is Tabanus common ?—Both Tabanus con- 
goiensis and claripes are; those are the only two which 
are really common with us. The others are a rarity, 
one in a month. 

5419. Does the Tabanus bite the natives P—Yes, 
they tell me so. : 

5420. Do you think it is a painful bite >—Yes, they 
tell me so. us De 

5421. Have you any reason to suspect it is in any 
way connected with trypanosomiasis either of man or 
stock 2—I have no reason for thinking so, but I do 
not see why it should not prove to be so ultimately. I 
have a list here. 

5422. You need not give us that. Are ticks 
common ?—Some of them are, on the dogs especially. 

5423. Are human beings bitten by ticks much P— 
Not with us, but at Kibokolo-do-Zombo, 100 miles to 
the east of us, they are fairly common. 

5424. Have youany tick fever there P—I have never 
heard of one of our white people having that fever, 
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5425. (Sir Mackenzie Chalmers.) The only treat- 
ment you have tried is atoxyl, I think ?—I use atoxyl, 
soamin, tartar emetic, and by the mouth perchloride of 
mercury, urotropin, or one of its synonyms and arsenic. 

5426. Did you ever get unpleasant symptoms ? 
Some people are very intolerant of arsenical treatment. 
—I have had herpes zoster several times 

5427. No dangerous symptoms ?—Hye symptoms 
are the chief dangerous ones. 

5428. We were told by a witness the other day that 
there was great hope of a treatment by intravenous’ 
injection of antimony; have you heard anything about 
that ?—I have been practising that since January 1912. 

5429. Pure metallic antimony ?>—-Not metallic. 

5430. That is being tried now; you have not heard 
of that P—No. 

5431. I was going to ask this question: Assuming 
that to turn out to be a successful treatment, is the 
technique very difficult or of any—— ?—I do not know 
anything about metallic antimony. 

5432. Is the technique of intravenous injection 
difficult, or would anyone in Africa be able to do it? 
—My record was 10 in 40 minutes, but it needs a little 
practice, and smart assistants. 

5433. That is at the end of the practice which 
makes perfect ?—I had to do 36 in one day. 

5434. Intravenous injections ?—Yes, when I ran 
short of atoxyl. 

5435. We were told by another witness that on the 
Gold Coast the natives have a theory that excision of 
the glands is a cure, and that he found a good many 
cases where there were cicatrices in the neck. Is that 
idea prevalent where you were ?—I have read of it, but 
I have never‘heard of it on the Congo. 

5436. You did not find it amongst the natives P— 
No, [have only heard of it from further north in West 
Africa. 

5437. Have the natives any specific name for the 
disease ?—Referring to the sleeping stage-—mekwende 
or manimba. 

5438. Which means to sleep ?—Yes, unnatural sleep. 

5439. In your part of the world they recognise 1t 
as a distinct disease, do you think ?—-Yes. 

5440. Could you get any history from them as to 
how long they have known it ?—No, I could not, except 
that I know it was there in 1882. I have not had 
that from the natives. 

5441. I was wondering whether any of the old 
natives would talk about it and say that they re- 
membered it in their childhood.—No. 

5442. Do you think it probably has existed there 
for generations P—In association with 1882 I heard 
that there was an epidemic of it and that it came from 
the south-west. Whether it existed before that time 
or not Ido not know. The district I am referring to 
was hardly occupied before 1878. 

5443. Has it been repopulated ?—I mean occupied 
by Europeans; it has an old civilisation, but Europeans 
have occupied it since 1878. 

5444. The native treatment, I think you said, con- 
sisted of pepper in the eyes P—Yes, and there are other 
things. : 

5445, Various necromantic proceedings, I suppose ? 
—Yes, and leaves. 

5446. Have you made any post-mortem exami- 
nations ?—Only one. 

5447. Have the natives any objection to it ?—I 
think they would have, for I have not been there long 
enough. 

5448. I was wondering whether the post-mortem 
examination showed at all what was the proximate 
cause of death, whether it was some toxin or whether 
it was mechanical blocking of the veins, or what ?—I 
should think it is the effect of the trypanosomes on 
the brain. 

5449. The toxic effect ?—Yes, and the changes 
there. 

5450. (Dr. Chalmers Mitchell.) I think I heard you 
say you contrasted sleeping sickness as you know it 
with a disease like pneumonia, calling the first a chronic 
disease and the second an acute disease. I wish you 
would tell me this: Do many of your sleeping sickness 
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patients die of an acute disease ? 
and die of an acute disease P—No. 

5451. Do you think that is because they are 
protected in any way ?—No, I do not think so. 

5452, About how many cases do you think you have 
had of sleeping sickness? You have had many 
hundreds, have you not ?—In this last period ? 

5453. Yes.—199 submitted to treatment. 

5454. That is quite enough, thank you; but among 
those 199 cases I gather you have never had a case of 
death which you did not attribute to sleeping sickness ? 
—-That is so. 

5455. You say that your chief method of diagnosis 
is by the puncturing of the glands and getting the 
trypanosomes ?—It is. 

5456. How do you identify the trypanosomes ?—By 
the microscope. 

5457. What power do you use >—A sixth. 

5458. Do you simply try the blood film ?—Fresh 
gland juice. 

5459. You have not had time to make yourself an 
expert in the different kinds of trypanosomes ?—No, I 
have not. 

5460. You simply diagnose it as a trypanosome 
and see the trypanosome ?—Yes, and I make a point 
of not treating anybody until I have diagnosed it. 

5461. (Mr. Rothschild.) I have only one question 
to ask: Have you found in going round the country 
in any of the villages or centres where the country 
surrounding has been more or less cleared for cultiva- 
jion or other purposes that the fly is absent ?—I do 
not think there is any part where it is clear. 

5462. That is to say, that the bush comes right up 
to the villages ?—Yes. There are elaborate regulations 
by the Portuguese which I showed to Dr. Bagshawe at 
one time, but they are still regulations. 

5463. The natives do not pay much attention to 
them, you mean ?—There is no means of putting them 
into execution whatever, financial or otherwise. 

5464, (Mr. Austen.) It was not from your district, 
was it, that natives were introduced into Principe 
Island to work on the cocoa plantations ?—Close to it, 
and now they are recruiting in the town. They were 
recruiting 12 months ago for the coast towns which 
supply the islands, and to replace those men they 
have been recruiting with us by force. They say 
that forced labour is legal, and the last mail I 
received news that they were asking for 1,500 to 
2,000 men, women, and children, perhaps men with 
their women and children, to work on the islands. 

5465. In your district —In the town itself. 

5466. Are any steps taken to ensure that the 
people who are sent to the islands are not suffering 
from sleeping sickness ?—If there is, it is done nearer 
the coast than where Iam. I have not seen a medical 
officer there doing sleeping sickness work at all. 

5467. Are pigs kept in your district ?—Yes, in the 
district, but not much in the town; that is merely a 
social question. 

5468. They are kept in the district where sleeping 
sickness occurs ?—Yes. 

5469, And you told us that goats thrived ?—Yes. 

5470. Have either of those animals, pigs or goats, 
ever been examined to discover whether they may 
serve as reservoirs for trypanosomes ?—I do not think 
so; I never heard of it. ‘ 

5471. Would it not be worth while (in this question 
I am not casting any reflection on you) as a general 
measure ?—Most decidedly; there are a good many 
other things which ought to be done there, but I am 
the only man, and I have a good deal of work to do. 

5472. It is quite possible that they are acting as 
reservoirs, you think ?— Yes. 

5473. You are aware of what has been stated with 
regard to Principe >—Yes, I believe they have done a 
good deal of slaughtering there. 

5474. But no measures of that sort have been 
taken in your district >—No. 

5475. You told us there was very little game ?— 
I think that is a fair way of putting it. 

5476. So that you would not say that in your 
district G. palpalis is in any way dependent upon big 
game for its continued existence >—That follows from 
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what I have said—yes—but I have not travelled 
sufficiently really to be able to speak on that point. 
I am sitting down, as the natives call it, in San 
Salvador, working morning, noon, and night at the 
dispensary, 28,000 attendances in a year. 

5477. So that you really cannot say definitely from 
your own experience and observation whether the fly 
in your districts subsists so largely on the blood of 
natives that the blood of game is a factor of small 
importance P—I do not think I have had the experience 
to answer that question. I donot think there is much 
game, because of the food that the natives have. 
They eat white ants, and if there was enough meat, 
they would not bother with white ants. They are 
hunting day after day, and bring in nothing. There 
is always a hullabaloo if anybody has shot something. 
The game must be rare for them to make such a fuss 
about it. That is why I say it is rare. Then I know 
about the grass being 15 feet high. I have heard of 
Mr. Larsen. I have met him. He is a professional 
elephant hunter, and he has left the country in 
disgust, because the grass is so high that the elephant 
is on top of him before he can shoot it,.and then it is 
like shooting the roof ef a house, and the bullet 
slides off the elephant’s forehead. I have had a 
number of people brought into the hospital tossed 
by buffaloes, and some shot by their friends, and 
it is all due to the long grass. The buffalo has a 
habit of dodging round to the old track and waiting in 
the long grass, and when a man comes along following 
it, it tosses him. The buffalo waits alongside the path 
he has already travelled. That would not be possible 
if the grass was not long. Then, again, the way they 
hunt game is that they set fire to the grass, and as the 
fire approaches the game they stand on each’ side of 
the valley and fire. They miss the animal, as a rule, 
and hit each other on the opposite side.of the valley, 
and then come into the hospital. 

5478, And that is where you come in ?—Yes, that 
is where I come in, and that is why I say game is 
scarce. They do not bring it in sufficiently often, 
nothing like what we hear of with regard to South 
Africa, I have seen only two antelope, I think, in the 
little travelling I have done, and I have not seen a 
buffalo or an elephant. I have seen very little game. 
When I travel I travel with a company, and I have 
not had the opportunity of seeing, perhaps, but still, I 
am not a hunter. 

5479. Am I right in thinking that, although game 
is apparently scarce (we will leave it at that), G. 
palpalis is not scarce P—I think not. 

5480. Is it plentiful >—Yes, I think so. 

5481. Have you ever found it in this elephant grass 
of which you speak P—No, except near the rivers. 

5482. Always in shelter of a woody, bushy nature ?— 
Yes, except for the occasional ones following people 
who come up to San Salvador, perhaps six in two 
years. j 
5483. You have told us already that you have not 
made any entomological investigations into the life 
history of the fly ; you have not time ?—No. 

5484. So that it is no good my asking you whether 
you have found their breeding places ?—I have not 
found them. The nearest thing to that was at Kibokolo, 
to the east of San Salvador, where I noticed a number 
of tsetse in our houses, so I went to the rivers and 
inspected them ; on one stream there were very few, and 
on the other stream there were a great many; and I 
recommended that the trees should be cut down. I 
have not heard the result of that—whether there was 
any benefit, but that is the nearest I came to them. 

5485. Have you a marked dry season ?—We have, 
from the 24th May to the 5th of October. 


5486. Have you at any time observed anything 
which would seem to indicate that in the dry season 
G. palpalis retires to certain centres, from which 
it spreads out again when the wet season returns P— 
I think that applies to all flies at San Salvador, not 
only Glossina, but especially to the Stomowys, and also 
to the Tabanide. It is in the wet season, from October 
especially, that the Tabanidze come in, but still they 
continue on until May. I wondered if it was that the 
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floods really did some damage to the fly in the later 
seasons. 

5487. Have you actually observed such centres ?— 
No, it is a hilly, undulating country, like a gigantic 
Salisbury Plain, and we are just on the top of one of 
the hills, so that there is no water close to us, and 
there is no water resting there half an hour after a 
thunderstorm. 

5488. If a proper entomological investigation were 
undertaken in your country from that point of view, 
do you think it would be possible to find these centres 
if they existed ?—Yes, I do. 

5489, And having found them, would it be possible 
to deal with them by clearing and burning them ?—If 
the money were available, but the country I am in-— 

5490. That is another matter, of course. Sir 
William Leishman has already asked you practically 
this question, but I would like to ask you again: Have 
you any reason to think that sleeping sickness is con- 
veyed in any other way than by the bite of G. palpalis 
in your district P—I have no reason for thinking so, but 
there are flies there, especially Stomoxys, which possibly 
might do it. 

5491. You cannot say whether the existence of 
sleeping sickness in any way coincides with the area 
of distribution of G. palpalis*—No, I have not 
travelled sufficiently. 

5492. (Dr. Balfour.) I notice that you used soamin 
as well as atoxyl in the treatment.—Yes, Ido use them 
alternatively. : 

5493. How does it compare with atoxyl ?—I think 
they have the same effect; I see no difference provided 
they are both fresh. 

5494. One is no more beneficial than the other P—I 
have not noticed it, but I have not treated any single 
patient with only one. I alternate them. 

5495. Do you think you get a better effect by the 
alternative treatment ?—I try to; I think so. 

5496. You lay great stress on the drug being 
fresh P—I do. 

5497. Where do you obtain your drugs—from 
England ?—The Belgian Government have been very 
good tome. I am living in Portuguese country, but 
the Minister of the Congo gave me permission to go 
to the Tropical School at Leopoldville, and, as the 
result of that, I have had donations of atoxyl sent to 
me, and just recently the Portuguese have begun to 
sendittome. The Governments do not supply me with 
sufficient. 

5498. The atoxyl comes from Europe, and arrives 
in perfectly good condition for you to use ?—Yes. 

5499. It is perfectly safe to use ?—Yes. 

5500. Have you ever had cases of blindness resulting 
from its use? — Yes, that was when I returned 
in 1910; I had several cases, and I am inclined to 
think that the atoxyl had been kept in Africa for some 
time, and certain of the bottles I rejected because the 
drug was brown. I had about six cases of eyes affected 
about February 1911. 

5501. Do you think it is light or heat which chiefly 
affects the drug, or both ?—The heat, I should think. 

5502. Do you keep it in the dark ?—Yes, invari- 
ably I keep it in the dark; I cannot change the heat. 
Taking those bottles which came to me, they had 
been kept in boxes, and therefore it would be heat 
more than light which would affect them. I keep it in 
the dark, wrapped up in its original paper, and put it 
in a cupboard, 

5503. The antimony you have been using recently 
was, I suppose, probably tartar emetic P—Yes, it was. 

5504. Did you find that effective also? What 
made you use antimony in preference, let us say, to 
atoxyl or soamin ?—The shortness of the atoxyl. 

5505. Only that ?—That was what started me, and 
since then I have been using it alternately with atoxyl, 
sometimes giving them in alternate months, giving a 
patient two grains two days a week for a full month, 
or sometimes dividing the month and giving half 
atoxyl and half antimony. 

5506. Are you pleased with the mixed treatment 
by atoxyl andantimony ?—Iam. There were 65 people 
received treatment in 1911 and 38 are going on nicely ; 
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there were 103 in 1912, and there are 81 going on all 
right. ¥ 

5507. That is for over a year >—Yes, and in October 
and December 1910 (I had not tried antimony then) 
of 31 there are 20 all right. 

5508. Might Task you whether you use uretropin ?— 
Yes, I have been using it since January 1911. 

5509. What led you to do that P—Because we are 
told it passes into the spinal canal. } 

5510. That is why you used it ?—Yes, I used it when 
Thad to leave the station and the nurse was left behind. 
I had prepared it on purpose and left her with this so 
that she could go on with the treatment, and I have 
always either that by me or perchloride of mercury, 
or arsenic, to keep the people secure if I happened to 
be called away professionally or in periods of rest. 
I began when I first went out in 1909 to give them 
perchloride. 

5511. You did not give them urotropin at the same 
time as your trypanocidal drug P—No, I have not tried 
that. 

5512. Have you given urotropin as a trypanocidal 
drug? Do you know of its having any trypanocidal 
action ’—No. 

5513. Have you ever neticed any difference in the 
trypanosomes when you have given it P—I have only 
once found the trypanosomes in the patients when I 
have given the atoxyl. 

5514, You have never given urotropin alone ?— 
No. 

5515. So that you cannot say whether when given 
alone it has any action on the trypanosomes ?—No. 

5516. You get advanced cases in the third stage of 
the disease P—Yes. 

5517. Have you ever tried intraspinal injections of 
serum from your treated cases P—No. 

5518. Have you found anything to benefit these 
cases in the third stage ?—-I have not. 

5519. They always die, I suppose ?—I have done 
spinal puncture with those which seemed to be not 
getting better and they have all died; there has been 
leucocytosis and they have invariably died. I have not 
done it in cases which I thought were getting better, 
but in cases which I thought were getting worse. 

5520. You say that the disease in Angola has been 
present from 1882 ?— Yes. 

5521. Do you think it was probably there before 
that date P—I cannot say. 

5522. There is no history that it was imtroduced 
from outside ?—There is a rumour that it came from 
the south-west, an epidemic from Loanda district. 

5523. Then I suppose you know nothing of the 
history of the tsetse-fly in the area? I suppose the fly 
has probably always existed there P—I should say so. 

5524, The natives have no information regarding: 
it ?—They have got a name for it and they have got a 
name for Tabanus, and the intelligent native will 
distinguish between the two, but the unintelligent one 
says it is a fly. 

5525, There is nothing to show that the fly amd the 
disease came together ?—I know of nothing. 

5526, (Mr. Buawton.) I understand you to say that: 
in your opinion the game is not very numerous » 
---That is so. 

5527. If they were numerous would you not,,although 
you could not see the animals themselves, see: game 
tracks P-—Yes. 

5528. Did you look about for game tracks ?—I did. 
I have seen very few. The main tracks have been 
on the frontier river between the Portuguese Congo 
and the Belgian Congo. There is a photograph 
of the river in that little book. That is the place 
where I have seen most of the tracks, but very seldom 
at other parts. There are sometimes the tracks of 
buffalo on the hilltops, but you see that the roads . 
would keep to the more healthy places and the drier : 
parts of the ground, whereas the buffaloes are down in : 
the swampy long grass. In the early morning we: 
might see them, but our travelling time, as a rule, is: 
not that when the animals are moving about. 

5529. You do not, as a matter of fact, see them 22— 
T have never seen a buffalo or an elephant, and only two 
antelopes. 
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5530. (Dr. Bagshawe.) I am not sure if you have 
told us already what the population of your district 
is P—25,000; it is a district eight days the one way and 
seven days the other. 

5531. How many square miles would that be about ? 
—Twenty miles a day is good walking. 

5532. Is it a dense or a sparse population for 
tropical Africa ?—It is the only part of tropical Africa 
I know. 

5533. You have no standard of comparison ?—No. 

5534. How many deaths from sleeping sickness, do 
you think occur in a year in that population, not only 
in your own hospital but in the whole district ? Could 
you give any estimate of the numbers ?—No, there is 
no Government work; we have tried to do it through 
our evangelists bringing in the numbers, but the 
information is not such that I could tell you. I do 
not know. The population is only calculated from the 
hut tax, and the hut tax is not universal. 

5535. You could not give that information for any 
other disease ; you could not say, for instance, how many 
deaths from pneumonia there would be in the year ?— 
No. Ido not know what is going on; and a man dies 
and is buried, and that is the end of it. The Govern- 
ment there is only in its infancy really, things are not 
done as they might be done. 

5536. You could not say what is the principal cause 
of mortality >—The principal cause of mortality in the 
district is sleeping sickness, I think. 

5537. Among your 199 cases what proportion was 
there of children under 12?—Out of the 1910 series 
there are five children well, one ill, and four died. Out 
of the 1911 series there are 13 children well, two ill, and 
six died. 

5538. I mean as compared with the adults, what are 
the comparative numbers? Would half be children, 
and half adults, or would the adults out-number the 
children ?—The adults out-number the children. 

5539. By much ?—It is more likely to be one-third 
of children, one-third of men, and one-third of women, 


that is about it, so that the women and children are 
greater than the men. 

5040. You think they are all equally liable to 
infection >—Yes, except that now the men are getting 
better clothed than the women, and are more 
protected. The women and children go to the farms, 
they are the gardeners of the country, and there again 
they are more exposed because the farms are 
frequently near the water, although not always. In 
passing to and from the farms they are exposed. The 
farming of the women and the clothing of the men 
gives the women and the children a worse chance. 
The children are taken by the women to the farms, so 
that naturally the cases of the women and children are 
greater than of the men. 

5541. Is there a large child population? What 
would be the average number? I suppose it will be 
difficult to say. What would be the average size of 
the family >—Two or three amongst the polygamists 
and a larger family amongst the monogamists. 

5542. Something like three to a hut ?—Yes, the 
Christian villages are noted for their populations. 
That has been said, and I think it is true, that if you 
get to a Christian village you will find more children 
running about than you do with the polygamist 
heathen. f 

5543. (Chairman.) There was just one thing I 
wanted to follow up with you. You said, I think to 
Sir Mackenzie Chalmers, that you were very familiar 
with intravenous injections. Do you know what 
metallic antimony is ?—Yes. 

5544, And you know more or less its effect >—Yes. 

5545, If, I will not say an unskilled person, but an 
insufficiently skilled person, made a mistake and did 
not do that operation correctly, the consequences 
would be very serious, would they not ?—I expect they 
would be most unpleasant to the patient. If a solution 
of tartar emetic gets astray a blister results, so I find 
my way with normal saline, and then fill up with the 
active drug, so as to avoid serious consequences. 


The witness withdrew. 


My. F. O. Stour, M.B., B.CuH., called and examined. 


5546. (Chairman.) I understand you have had very 
considerable experience of sleeping sickness, both where 
it is conveyed by palpalis and where it is conveyed by 
morsitans >—Yes. 

5547. And you have had experience of the form of 
illness which foilows, or which we treat as due to 
morsitans—rhodesiense, and that due to palpalis— 
gambiense ?—Yes. 

5548. Have you formed the opinion that they are 
distinct diseases >—They are distinct diseases clinically, 
and the distribution is very different. 

5549. The course of the disease is different ?-—It 
is much more acute in the Rhodesian disease. 

5550. But you consider they are diseases of the 
same family ?—Yes. I saw one rhodesiense case in 
which the man was sleeping, only one case—and it is 
probably rare for them to live long enough to sleep. 

5551. In the one case we have been told the 
trypanosome may remain in the blood for years before 
the disease reaches an acute form, but with regard to 
rhodesiense, it runs a very swift course, and the man 
may die very quickly ?—Yes. 

5552. Have you had opportunities, of studying the 
habits of both flies at all?—Yes, but I have studied 
palpalis more. 

5553. Palpalis is very frequent on some of the 
islands on the lake, is it not?—My experience of 
palpalis was in Katanga. I only paid a visit of a week 
to Victoria Nyanza. 

5554. Have you formed any opinion as to the 
distance palpalis travels? We know that it does not 
go far from water. What distance does it travel, say, 
along water ?—I think a mile away from bush you do 
mot find it much. 

5555. In open ground ?—In long reeds. If there 
‘are reeds in the dry season you do not find much fly a 
mile away from the bush. Whére there is a good bank 
with trees growing on it you will find lots of palpalis, 

and a little lower downthe stream you come to tall 


reeds, possibly the height of this room or half that 
height. There you find palpalis in the wet season, 
but not in the dry season. I should say a mile away 
I could tell the people that they were pretty safe in the 
dry season. ; 

5556. Do you connect palpalis noticeably with the 
presence of game or the presence of the larger game ? 
—WNo, there is always game in Katanga everywhere. 

5557. I will put the question in a slightly different 
form: Have you had opportunities of examining that 
game ?—No. 

5558. You have not examined them for trypano- 
somes at all P—No. 


5559. Have you ever observed fly in large quantities 
where there was little or no game ?—No. 

5560. The two things are more or less co-existent 
in your experience?—I am saying that of either kind 
of fly, but I do not think that palpalis is particularly 
connected with the game in Katanga, because it is 
just as easy to find it close to a villaye as to find it 
away from a village. If you find a big village, you 
may be pretty certain that game never goes to drink 
in the middle of the village. The village may be a 
mile long, and you will find palpalis all along that 
village. 

5561. Would there be domestic stock in that 
village ?—Not much. They have a few goats. 

5562. Do the fly feed greedily on goats and 
domestic animals ?—TI have not noticed ; I do not think 
so. I think their food is people near the villages, but 
what it is away from the villages I do not know. 

5563. You know, I suppose, the history of the 
epidemic in Uganda pretty well ?—Yes. 

5564. To put it quite shortly, have you formed a 
conclusion as to how the epidemic came into the 
country in the first instance? Was the causa causans, 
the trypanosome, conveyed, do you think, from game 
animals, or man ?—Into Katanga ? 
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5565. Yes.—It was brought in by infected soldiers 
from the northern part of the Congo. 

5566. Speaking generally, do youthink with regard 
to gambiense that men or animals form the larger 
reservoir ’—I think man, and for this reason, that the 
gambiense sickness spreads rapidly in big villages 
while in small villages it does not spread nearly so 
rapidly. Where you find a small scattered population 
the sickness does not sweep through it so quickly as 
where you find a big population. 

5567. Have you examined many flies microscopi- 
cally —No., that has not been my kind of work. 

5568. Do you think that the palpalis when near 
water will feed on reptiles, birds, and other things as 
readily as it would on warm-blooded animals ?—I do 
not want to answer that question; I really do not 
know. 

5569. May I leave palpalis for a moment ? 
nave also experience of morsitans?—Yes. May I 
recall my answer to your last question? I have seen 
a few palpalis in a place where there were certainly 
no animals, because there were very steep rocks on 
both sides, a gorge, but there were plenty of those 
cormorant birds which hang out their wings to dry. 
I did think they were probably feeding on the 
cormorants. 

5570. We have heard that before, but as to reptiles 
you cannot say?—No. Dr. Carpenter in Uganda 
showed me a reptile which he says they feed on. 

5571. With regard to the rhodesiense conveyed by 
morsitans, have you formed any judgment as to what 
the main reservoir of the trypanosome may be ?—I 
think it is the wild game, particularly water-buck. 

5572. On what do you found that ?—I examined 
the blood of five water-buck, and I think we found 
trypanosomes in four—it may have been three—out of 
the five. 

5573. That leads up to the question of what the 
trypanosome may be. Do you think the trypanosome 
you found in the wild game is the trypanosome of man, 
rhodesiense ?—-As you see it in a fresh preparation it 
looks the same, that is all I can say about it. 

5574, There are, as you know, various views, one 
being that brucez and rhodesiense are the same, and 
another that brweez is the one which produces nagana 
in cattle, as distinguished from rhodestense which 
produces sleeping sickness in man, and a third is that 
rhodesiense may be a strain of brucei P—Y¥es. 

5575. If the trypanosome is morphologically like 
rhodesiense, or brucet is rhodesiense, how do you account 
for the fact that in fly countries domestic animals 
cannot be kept at all, and that man, certainly in parts 
of the country in Rhodesia and in Nyasaland, suffers 
very slightly P—I cannot account for it. 

5576. There are a good many possible hypotheses ? 
—I cannot account for it. Man seems to be 
very hard to infect. There are up and down the 
country different herds of cattle which are immune 
to fly. 

B577. Is that in particular places?—They are 
probably the remains of certain herds. An Arab 
ealled Chiwali was knocked out by the Belgians, and 
they collared his cattle, and some were taken to the 
Luapula valley and some to Lukafu, and both 
herds are still existing, but they are very small and 
suffering from in-breeding. 

5578. Is it not the general experience that if you 
bring cattle into a fly country they almost all die P— 
Some do not die. 

‘ 5579. Can you tell me whether the survivors have 
been examined—has their blood been examined ?—No, 
I cannot say. 

5580. Have they been examined as to whether 
trypanosomes were in their blood and whether they 
were tolerant to them ?—No, I cannot tell you that. 

5581. It has been suggested, following your theory 


You 


of the game being the principal reservoir of the disease, — 


that some moderately sized area should be cleared of 
game and the game kept out of it, and it is hoped that 
results might follow either as regards the disappearance 
of the fly or the disappearance or modification of the 
infectivity of the fly; have you considered the feasi- 
bility or the possible results of that experiment ?—I 
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wanted the administration of Southern Rhodesia to 
do it. 

5582. Could you suggest the sort of area, cr could 
you name an area which you think would be suitable ? 
—I suggested the Sebungwe area. 

5588. Would that be within reasonable limits as 
to cost That was an area where you could have a 
square with a side of about 60 miles, roughly speaking, 
but I am afraid it would not be so favourable now, 
as they have moved the people out of it. I believe 
Dr. Yorke talked to you about the Sebungwe area. ; 

5584. If I recollect aright we heard something 
about Sebungwe before. The advantage of that is 
that it is in a small fly area separated from another 
fly area by a considerable distance of open country ?— 
About 60 miles. 

5585. Is that quite clear ?—Yes, I have been there. 

5586. So that I suppose you would say, from what 
you know of the fly, that there would be very little 
danger, supposing one lot of fly went out with the 
game, that another lot would come in from anywhere 
else >—There is no danger of that; the only con- 
ceivable danger is driving infected game into the other 
fly area. 

5587. But you do think that the experiment, if the 
fly went away when the larger game were driven out, 
would be entirely falsified if other fly came in >—There 
is no danger of that. 

5588. Is that an area which has, what I might call, 
any natural fencing round it, such as water P—Ne, 
there is no natural boundary to it. 

5589. If you in some way drove the game out, 
you would have to provide for keepmg them out by 
a fence or something else ?—Yes. 

5590. There isno natural obstacle to their coming 
back again ?—-No, none at all; there are no big streams 
at all. 

5591. What did you say the size of that was — 
About 60 miles square. It is more a figure of that 
shape (¢ndicating) than square, but the side would be 
about 60 miles. It is a rhomboid, I think; it has an 
acute and an obtuse angle in it. 

5592. When you were making the suggestion to 
the Government of Rhodesia, did you give them any 
estimate of what that would cost P—I suggested their 
giving out two or three guns to each headman; and 
that would cost the price of loaning a hundred guns. 

5593. But when you have done that?—I should 
give them cartridges. The people have now been 
moved out of the area, but my suggestion was that 
they should give out guns and cartridges, and make 
them account for the cartridges. 

5594. Are there many people living in that area ?— 
Yes, I examined 2,300—you might say 3,000 people. 

5595. Is there much sleeping sickness there ? — 
I found one-half per cent. of all the people infected, 
and, as it isa disease mainly of adult males, that means 
a good deal more than one-half per cent. of the men, 
possibly 2 per cent. 

5596. If you tried this experiment, would you 
move all the people from that area?—No, I should 
make them stop. 

5597. Might you not, game or no game, continue 
the infectivity of the fly by man ?—It is very poor fun 
for the fly biting people. 

5598. In what way? I should have thought it was 
very poor fun for the people.—He very seldom 
succeeds in getting a meal off you. 

5599. We have had it in evidence that the natives 
are rather indifferent to the fiy, and let it sit on 
them.—In our country the native generally cuts a 
green branch and keeps dabbing at his back. I 
have seen a fly sitting on a native and he had not a 
good time at all; he kept on jumping off and coming 
back again. 

5600. I would rather go back upon what I asked 
you. Did you, when you were considering this, limit 
the expenditure to turning the game out, because when 
you have turned the game out you have to keep them 
out? You would kill a good many, but you would 
not kill all?’—The people keep on with their guns, 
and the less game there is the keener they are. 
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5601. Might not the result be to kill a large 
proportion and by constant disturbance to drive 
out others, and when the danger had _ ceased, 
apparently by the game having gone, they would 
return to their old feeding grounds or water holes ?— 
If you stopped shooting them they would return, 
but if the people kept on using guns, when they have 
finished with the game going in big herds and easy to 
shoot, they will turn their attention to the single 
animals, which are harder to shoot. 

5602. What I mean is this, that if the game was 


' driven out and kept on trying to return, you would 


still keep up in that area a reservoir by which the fly 
might be infected to some extent ?—I think myself you 
do not find fly unless there is a good deal of game. 
Ido not think that an occasional bush-pig or a duiker 
or anything like that keeps up fly. The fly does not 
fly about looking for food; it sits on a game track 
waiting for the animal to come. 

5603. We are told that one infected antelope or 
rather a tolerant antelope has an enormous number of 
trypanosomes in its blood.—No. 

5604. You think not ?—That is not my experience 
and I do not think it is the usual experience. They 
need a good deal of looking for. 

5605. Then the question I was going to put to you 
does not follow: Would not a small number of game be 
sufficient to infect almost as large a number of fly as a 
larger herd of game if that was so >—Where this sleeping 
sickness is there is as much game as I have ever seen 
anywhere, an enormous quantity like you have on the 
plains in East Africa. In Lomagundi, where there is 
only a moderate quantity of game, the people keep 
their dogs and goats, but they cannot keep cattle. 

5606, Do you think the dogs and goats are tolerant 
and can form a reservoir of trypanasomes P —Some 
dogs may be; the dogs in Sebungwe are not, because 
they all die. 

5607..What about the goats ?—They seem to have 
a certain amount of immunity because they die in the 
rains like cattle do, and they do not die during the dry 
season. 

5608. Is it immunity, cr what we call tolerance ? 
Have there been experiments made to see whether a 
goat in good health might contain trypanosomes in its 
blood ?—I have not made that experiment myself; I 
went for poor-looking goats. 

5609. Sheep and pigs have both been suggested as 
animals that might be in good health and yet tolerant 
to the trypanosomes.—I have seen one goat in 
particular that was in very good health (this was not in 
Sebungwe but in the Lomagundi district) and I found 
trypanosomes in this animal and I sent him down to 
Salisbury. There is no doubt it was the same animal, 
and in Salisbury he was examined several times by 
My. Bevan and he could never find trypanosomes. 

5610. Would this be an accurate representation of 
your view as regards morsitans and trypanosomes 
conyeyed by morsztans, that game, in your opinion, are 
the principal reservoir, and that man himself and 
certain domestic animals, goats, sheep and pigs, may be 
reservoirs? Does that correctly represent your view ? 
—No, I do not think that man himself is of any 
importance as a reservoir, because as soon as he is sick 
he sits in his house and never gets bitten again. You 
do not find man with this Rhodesian disease walking 
about in the bush, or very rarely. 

5611. Not in the early stages even of the disease ?— 
I cannot say about being in the very early stages ; 
the only cases I have seen in the early stage had a 
temperature of 105 the first day. 

5612. I understand that your suggested experiment 
did not involve any large expenditure on fencing, or any 
artificial methods of excluding the game after they had 
been driven out P—No, it did not. 

5613. (Dr. Bagshawe.) I would like to ask you in 
what parts of Africa you have met with sleeping 
sickness ; what was the first part of Africa in which 
you saw it P—Katanga. 

5614. How long were you there studying sleeping 
sickness P—I was there 33 years, and one year I was 
working on a mine seeing somé sleeping sickness ; the 
rest of the time I was working on sleeping sickness. 


5615. So that you were working for 23 years in the 
sleeping sickness area ?—Yes. . 

5616. Were you in the Government service P—No, 
I was only six months in the Government service; the 
rest of the time I was on my own. 

5617. You were working on it because it interested 
you P—Yes. 

5618. After that where did you next see it >—I saw 
two cases at Fundu in Northern Rhodesia. 

5619. That is on the Zambesi—I do not know 
whether those were the palpalis disease or the Rhodesian 
disease ; they might have been mild cases of the one, 
or severe cases of the other. 

5620. What were you doing at Fundu at the time ? 
—Examining the natives gomg south to the mines. 

5621. Were you examining them for trypanoso- 
miasis P—Yes. 

5622. And you met with some cases there ?—Two. 
cases. 

5623. After that you went to Southern Rhodesia ? 
—Yes, I spent three months in Sebungwe and three 
months in Lomagundi. 

5624, Lomagundi is somewhere north of Hartley, is 
it not P—Yes. 

5625. I would just like to show you this map, 
published by Dr. Fleming, of the Sebungwe fly area 
(laying same before the witness). I want your opinion 
on thatmap. Itshows the Sebungwe fly area with very 
definite borders and then the Mafungabusi fly area 
about 25 miles away. Have you been in the Mafunga- 
busi fly area ?—Only on the edge of it; I came into it 
from the east, and I did not go to the western edge 
of it. 

5626. Do you think that plan is about right P—It 
gives it a very ample boundary to the eastward; it is 
about right. 

5627. And the edge of the Mafungabusi is about 
right P—I have never seen this map before, and I did 
not know at all that the Mafungabusi fly area went so 
far west; if it does it is correct. I was given to 
suppose that the Mafungabusi fly area was just at the 
Sanyati River there. 

5628. Supposing the areas to be correctly repre- 
sented there, do you think there is any likelihood of 
intercommunication between these two areas of flies ? 
There is a friver, which seems to connect them.— 
Ihave heard of a transport rider who was followed 
for 23 miles by fly, but that is a record; 23 miles is 
more than aday’s journey, and I have never heard of 
fly following more than a day’s journey. This man 
was going at top speed to get through the flies, and 
he drove his cattle 23 miles at a stretch. 

5629. You told us that game were extremely 
numerous in the Sebungwe district; what did they 
consist of ?—Hland, zebra, and sable; those were the 
three most common, and then sassabi and water-buck. 

5630. Anything larger?— There were lots of 
elephants and a few rhino up and down. 

5631. Any buffalo P—There are herds of buffalo; I 
did not meet them, but there are two or three, I forget 
which, herds of buffalo, and they have well-known 
limits. The natives and officials know how they go up 
and down between different pools. 

5632. With regard to the infections that were 
contracted in the Sebungwe district, from what I have 
read I have come to the conclusion that most of the 
infection was contracted on the Busi River; that is a 
small part of the area?—That is correct. You may 
say, generally, that in this eastern half there is more 
game and more fly, and in this western half there is. 
less game and less fly, and along the Busi there is 
game and people and fly. There, there is plenty of 
game and plenty of fly but no people; there, there is 
plenty of people but very little game and very little 
fly, and the reason why they have most sickness in 
Busi is because there is both game and fly and 
people. 

5633. And that is only part of the area in which 
you do get these three elements in abundance P—Yes. 

5634. But if the infection comes to man from the 
game.one would expect them to be infected at any part 
of the fly area, would not one ?—I reckon there is much 
more game there. That is flat country; there are 
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dambos on it and game thrive, but here there is very 
little dambo country and it is more stony, and there 
is nothing like so much game. The bulk of the 
infection is here (pointing on the plan). 

5635. You think that in order to get infection of 
man you must have a lot of game?—That is my 
impression. 

5636. You have studied morsitans in this Sebungwe 
area ?>—Not much. 

5637. We were told by one of the witnesses that the 
fly in dry weather is confined to areas from which 
it spreads in the wet season: have you noticed anything 
of that kind ?—I did not notice that in Sebungwe 
because I was not particularly studying the fly, but in 
Lomagundi I had been told that by Mr. Jack, the 
entomologist, and going there in the rainy season 
and comparing it with the dry season, I confirmed 
Mr. Jack’s observations. He observed both in the 


rainy season and the dry season, and I confirmed what | 


he observed in the rainy season. I was not there in 
the dry season myself. 

5638. If that were the case it would account for 
the very conflicting accounts of the fly areas which one 
meets with in the literature ?—Yes. 

5639. In some cases the areas would have been 
visited in the dry season, and in others in the rainy 
season ?—That is right. 

5640. You think that 
Probably correct. 

5641. It has been suggested that this is the time 
when you might attack the fly with some hope of 
success; that is to say, if the fly is limited to com- 
paratively small areas in the dry weather you might 
eut down its shelter, you might cut down forest and 
burn it at the end of the dry season : do you think that 
feasible ?—No. I think it would be a very iarge piece 
of work even in the dry season, and it is not a matter 
of cutting it down, but keeping it down. I think it 
would be avery big job. It is not like palpalis; the 
belt is much wider than the palpalis belt. 

5642. Have you found any pupe of morsitans P—I 
found one batch of 40 pupe. 

5643. Of morsitans P—Yes. 

5644. Were they all in a small area P—They were 
under a clump of big trees in an area about the size of 
this room. 

5645. What were the trees ?—There were two fig 
trees, but the others, consisting of two or three, I did 
not know. 

5646. Did you find the pupz close to the roots or 
some distance away ?—Within a yard of the roots, but 
they were in places where they could easily have been 
scratched up by game birds. They were not right 
among the roots as I have heard; they were right out 
in the open as regards birds scratching. 

5647. Were they occupied pupe or were they shells ? 
—40 occupied pupe. 

5648. But many old pupe shells P—No, the great 
bulk were occupied. 

5649. Did you breed any of them out?—I sent 
them down to Salisbury, and a good number were bred 
out. 

5650. And they were all found to be morsttans P— 
—yYes, Mr. Bevan bred them out. 

5651. Have you any idea of the conditions which 
determine the places where pupx are deposited ?—No, 
that is the only time that I found pupz, and I looked 
under allthe other trees and failed to find them. I 
think the reason I found several of them in that one 
place was that that was the only favourable place just 
there, but I may be wrong. 

5652. They have been found by some people in 
hollow trunks and damaged trees?—I have never 
found them there. 

5653. And it has been rather concluded that that 
is the place where they can always be found, but that 
is not so, according to what you tell us ?—That is not 
where I found them, but you will find a report from 
Mr. Lioyd, of Northern Rhodesia, who is an authority, 
and has a lot of trained natives. 

5654, Has he found many ?—Hecan find them now 
without fail, because he, like Dr. Carpenter, has a lot 
of trained boys. 


is probably correct ? — 


5655. Has he found any special condition which 
determines their presence?—They are always near 
shade, I believe, and near a stream bed. They are not 
always in deep shade. He has found them exposed to. 
the sun, but that was in the winter. 

5656. They are always near water?—No, the 
stream may be dry, but they are near a watercourse or 
stream bed. 

5657. I think you told the Chairman that the 
Congo and Rhodesian diseases are clinicalty different ? 
—Yes. 

5658. Would you expand that a bit and tell us in 
what the differences consist >—The Rhodesian disease 
is much more acute. I saw one man with Rhodesian 
disease who was well and came to the place applying 
for a job, but all the others were obviously sick and 
quite obviously suffering from fever. They all com- 
plained of pain in the legs, and they mostly had cedema 
of the feet, whereas in the other disease you go to the 
village and line up the people and examine them. 

5659. What were the symptoms in the ordinary 
sleeping sickness ?—The first case I saw I said to him, 
** How long have you been ill?’ and he said, “I am 
not ill.” That is in the Congo sickness. These other 
people are all ill and die in afew months, two or three, 
as a rule. 

5660. Did you see any cases of interstitial keratitis 
in either form of the disease P—No, I did not see 
keratitis. 

5661. How many eases did you diagnose in the 
Sebungwe area ?—EHleven. 

5662. I think that is all that has been found there ? 
—No other doctor has been there before or since. 
Mr. Taylor was found before in England. i 

5663. You mentioned one man in the Sebungwe 
area who came to you; what became of him after- 
wards? Did he get sick afterwards ’—He went down 
to Buluwayo and there he was not sick at all, and they 
allowed him to go home, but whether he has been 
traced or lost sight of I do not know. They once 
found trypanosomes in his blood in Buluwayo. 

5664, Did you diagnose your cases by examination 
of the blood or by gland* puncture *-—All except one 
by gland puncture, and that one was a baby. 

5665. Do you think you get as much enlargement 
of glands in the Rhodesian disease as in the Congo 
disease P—No, I think you get less enlargement of 
glands on the whole, but the trypanosomes are much 
easier found in the glands. 

5666. In which form ?—In the Rhodesian disease, 
It is very easy to find the Rhodesian disease by gland 
puncture; you always find it ina minute. In the 
Congo disease I have found a case where the man was 
examined by three different doctors, and the last one 
examined him five times and found the trypanosomes 
at the fifth attempt. Yet we were all certain he had 
them really, but could not find them. 

5667. How many cases did you 
Katanga ?—Some hundreds. 

5668. Four figures perhaps ?-—Perhaps four figures. 

5669. Did you watch the course in all those P—No, 
I watched the course in perhaps 40 or 50. 

5670. What do you think the average duration of 
the disease is about Katanga ?—So far as I remember, 
we had 80 cases which I managed to trace, and at the 
end of three years half were dead and half were alive. 

5671. So that half the cases had survived more 
than three years P—Yes. 

5672. Were any of them pretty well then ?—They 
were said to be; I did not see them all. As a general 
rule those who survived were fit and well. It is quite 
a common thing to have carriers walking about with 
the sickness. One of my carriers got to the sleeping 
stage all of a sudden while working for me. 

5673. To come back to the Sebungwe area, I think 
from what you said to the Chairman you rather share 
the views of Dr. Yorke. You have read Dr. Yorke’s 
papers ?—I have read a paper of Dr. Yorke in the 
Lancet, and I think it quite correct. 

5674. You agree with him that it would be a good 
plan to take the Sebungwe area, and kill off the game 
and see what the result was?—I think it would be 
more difficult and less valuable now that the people are 
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gone. When the people and the domestic stock were 
there you could test the effect on the people and the 
domestic stock; now there is nothing to test it by. 

5675. How would you test it by the effect on the 
domestic stock, because I believe there was not any ; 
would you introduce any ?—There was ; people had big 
herds. 

5676. In the Sebungwe areas ?-—Yes, big herds of 
sheep and goats. 

5677. But no cattle >—There was only one man on 
the edge of the fly area who thought he was outside 
the fly who had a few cattle, but I expect he will lose 
them. 

5678. These big herds of sheep and goats were 
living in the fly >—You might say they were dying in 
the fly; they had a good deal of sickness, particularly 
the sheep. 

5679. Were they dwindling in numbers ?—Yes, at 
some villages they had lost all or driven them all away, 
but the goats do better than the sheep. 

5680. Did the natives say this was a new phe- 
nomenon, the sheep and goats dying off >—Yes, new. 

5681. Formerly they had been able to keep them ? 
—You know the rinderpest came in 1896, and in the 
rinderpest the fly was almost blotted ont; there was 
-only a little area left when the white man came after 
the rinderpest where there was fly. The people say 
that before the rinderpest they had fly and the goats 
did not die, but the sheep have come in since the 
rinderpest, that is to say, they are new to the country. 

5682. And now that the fly have spread since the 
rinderpest they are killing these animals P—Yes. As 
to the goats, I do not know whether they are the 
descendants of the original goats or a different lot. 

5683. And now that the population has been 
removed I understand you have changed your mind 
and that you would not recommend that area ?—T still 
think it would be a useful thing to do as an adminis- 
trative measure, but it would not be so interesting 
scientifically. I think ultimately that is what they 
will do. 

5684. You think that that would be a_ better 
experiment than taking a smaller area and fencing it ? 
—I have not thought about fencing a small area. 
The question is whether the fly would disappear from 
a small area if there is fly all round. Supposing you 
had a small area with a breeding place in the middle 
of it, I think the fly might still go there to breed, and 
then you would have to destroy the breeding places, 
and then you have introduced a new factor. 

5685. In answer to the Chairman you said some- 
thing which interested me, to the effect that the 
disease had spread rapidly in certain villages in 
Katanga which were large, but very slowly where the 
villages were small.—I think that is correct. 

5686. Do you think that is general, that you get 
a rapid spread of the disease in a big population and 
a slow spread in a scattered population ?—I mentioned 
that cbservation of mine to Dr. Hodges, and he 
was quite clear that the same happened elsewhere ; 
he compared Uganda and the Nile province, and in 
the Nile province he said it was a kind of sporadic 
thing because of the small scattered population. 

5687. (Mr. Buxton.) I understand you are in favour 
in any such experiment of retaining the people P— 
Yes. 

5688. Supposing the game were all destroyed and 
the people remained, your theory is that the infectivity 
of the fly would cease P—Yes. 

5689. Supposing it did not cease, there would be a 
strong presumption that man is a reservoir ?—Well, 
before accusing man I should accuse the domestic 
animals. 

5690. A domestic animal might probably also be a 
reseryoir ,—A much more probable reservoir than man, 
to my mind. 

5691. I should like to ask you about these sheep ; 
were they brought in since the rinderpest ?—Yes. 

5692. And they are now dying ?—Yes. 

5693. May that have been because, unlike some 
domestic cattle, they have not been long enough 
exposed to it to become immune ?—I should think that 
is so, certainly. 


5694. You would recognise that it is possible for 
animals to become immune in course of ages ?—Yes, 
it has been proved to be so in the case of cattle, but it 
is only a certain degree of immunity. 

5695. Have you formed any opinion as to how they 
originally became immune? We are told that the 
animals are immune and tolerant, are they not P—If 
you mean that they get the disease and get better of 
it, I do not know. 

5696. I mean that they may have in their blood 
the trypanosome and yet have no apparent disease ?— 
It is certain that cattle in Katanga may have 
trypanosomes in their blood, but probably not brucez. 

5697. I am speaking of wild animals at the 
moment.— Wild animals certainly have trypanosomes 
and no apparent disease. 

5698. In some way or another they have acquired 
that immunity in the course of ages >—I dare say, I do 
not know; they may or may not. As they became 
animals the trypanosomes became trypanosomes ; the 
things developed together. You are going back to 
geological ages, are you not ? 

5699, You say that man seems very hard to infect ? 
—Yes. 

5700. Does it occur to you that it is possible that 
in those regions a considerable proportion of human 
beings may have become immune or practically 
immune ?—No, because white men seem no easier to 
infect than black men. I could not put it statistically, 
but I know lots of white men who have worked about 
these dangerous countries and not been infected. 

5701. How do you account for man being so hard to 
infect ? How is it that with all the conditions of a very 
enormous epidemic we did not get it there ?—I cannot 
account for it; it is very difficult to explain to my 
mind. 

_ 5702. Immunity or partial immunity would account 
for it, would it not?—Yes, certainly it would, but 
there isa difficulty about it tomy mind. Iam talking to 
clever people and I am just a general practitioner, you 
understand. The difficulty is that if man is partly 
immune, why does he get it so terribly badly when he 
gets it? 

5703. You think some natives have only been 
recently introduced like the sheep?—The natives 
themselves get it and die right away. 

5704. You do not know but that the grandfather 
or grandmother of that particular native was a slave 
raided from some other country ?—That is quite 
possible. 

5705, There are many ways in which the introduc- 
tion of fresh blood might take place which has not 
had time to get immune ?—That is quite possible. 

5706. (Dr. Balfour.) With reference to an answer 
you made to the Chairman, how much blood would 
you say a tsetse-fly sucks up at one uninterrupted 
meal, roughly ? He sucks up a good quantity anyhow, 
does he not ?—Yes. 

5707. What is your experience as regards the 
number of trypanosomes in the peripheral blood of 
wild game; say, in a slide, if you take a small drop 
and smear it out, how many trypanosomes will you 
find, as a rule, in an infected animal ?—I am not the 
person to address this question to, Dr. Balfour, because 
I have only found them twice, but I have searched, 
searched, searched. 

5708. You found them in water-buck ?—Yes, and I 
have searched, searched, searched. Dr. Kinghorn 
and Dr. Yorke found them in 100 or 200. You should 
address the question to them. 

5709. Hven although there were only a few in the 
blood, what we call a few, still the tsetse-fly would 
become readily infected —Yes. 

5710. Do you think the Katanga disease is the 
same as that in Uganda ?—TI should think so. 

5711. And with the same carrier >—Yes, 

5712. As regards sick natives going into their 
houses, do they not lie outside their houses ?—Yes, but 
in the village. 

5713. Do not the flies go into the village P—Quite 
rarely; there are clearings around the village, so that 
there is the clearing and there are fires, and very likely 
the dung. 
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5714. As regards the Sebungwe area, supposing 
you had been able to carry out an experiment there, 
with the people and domestic flocks and herds, and 
supposing the tsetse-fly had not gone away, would there 
not have been rather a risk of the people and the stock 
getting more infected than before? Would not the 
fly probably have turned their attention to the people 
there ?--If the fly did not disappear, I dare say it 
would bite people more. 

5715. So that there isa bit of a risk in carrying 
out the experiment with the people in the area; you 
might have to take that risk, but still it exists >—Yes. 

5716. That is part of the experiment; you do not 
think the fly would be infective P—I believe that as the 
game disappeared the fly, even if it remained, would 
lose its infection. 

. 5717. You do not know how long the infectivity 
lasts, or could you say definitely how long the 
infectivity lasts in this Rhodesian infection ?—I should 
say probably, not definitely, during the life of the fly. 

5718. How long does the fly live —It is not likely 
to live round the seasons, is it ? 

5719. That is what I want to get at——You know 
the experimental work; it is between 200 and 300 
days. 

5720. You cannot draw conclusions from a captive 
fly ; it may live considerably longer in nature, may it 
not ?—It may. 

5721. You do not think there would be very much 
risk, as far as you can tell, in leaving the people in the 
area ?—-No, I do not think so; you could always move 
them when you wanted to. 

5722. That being so, is there any smaller area like 
the Sebungwe area which might be a kind of ideal 
area with all the necessary conditions P—Sir William 
Milton suggested another area. 

5723. Where was that ?—Just east of Chechenini 
Hill in Lomagundi, but I am not satisfied myself that 
that area is isolated. 

5724. Have you been there P—Yes, but I have not 
been round it to see that it is isolated. 

5725. Would it be an area worth exploiting ?—The 
people there cannot keep cattle, but to the best of my 
_ belief they have dogs and one or two goats, and there 

is no human sickness there. 

5726. Who suggested it P—Sir William Milton. 

5727. Does he know all the local conditions there ? 
—I do not think he does know the local conditions 

. particularly well. 

5728. He has never been round it ?—Not recently 
anyhow. 

5729. It might be worth 
suitable area ?—It might. 

5730. Is it a large area or a comparatively small 
one ?—It is not so large as the Sebungwe. , 

5731. Is it half as big ?—I should say it was one- 
fourth of the area. 

5732. Would it be more easily managed than the 
Sebungwe area would be ?—If it is isolated. 

5733. It is no use unlessit is. Is it an area you 
might isolate artificially if it was not naturally 
isolated ?—No, that is out of the question. 

5734. (Chairman.) Did I understand you to say 
there was no sleeping sickness there ?—In this area in 
Lomagundi I could not find any sickness. 

5735. (Dr. Balfour.) Then it would not be suitable 
in that way, would it, for the experiment ?—No, the 
only animals you could test with would be cattle. 

5736. It would only be of value from the point of 
view of the domestic stock ?—To the best of my belief 
({ have not my notes) they had goats there. They 
had no dogs, but that was because of the taxation. _ 

5737..They had no cattle, because cattle would 
have died there; was that it ?—They had four head of 
cattle, two calves and two mothers. When I was 
there the two mothers were dead and one of the calves 
infected. 

5738. With what trypanosome ?— With a trypano- 
some, but I did not get the strain down to Salisbury. 
IT inoculated a rat, but the rat escaped. 

5739. Was it like rhodesiense? Do you think 
it may have been rhodesiense 2—Yes, just looking down 
the microscope it was the same kind of trypanosome. 
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5740. That does not help us very much ?—No. 

5741. How many inhabitants are there in this area ? 
—tThere is one chief, and I forget if there are two or 
three little villages. There are two or three moderate- 
sized villages. 

5742. A. few hundred people ¥— 300 people, or 
thereabouts. 

5743. Do you believe that both diseases, that due to 
T. gambiense and that due to 1. rhodesiense, are 
solely due to the bites of infected Glossina ?—I have 
seen places in Katanga where it is difficult to account 
for it by Glossina; I have seen one or two villages 
where it is difficult to account for it. The enormous 
mass of the villages are all near Glossina. 

5744. What may have been the cause in those 
villages; have you any ideaP—No. My suspicion is 
that it was Glossina all the same because the people 
go off in search of fish; they desert their villages and 
go fishing. 

5745. When we went out together to Africa some 
years ago you had an idea of getting boys well trained 
in Uganda to look for pupx ?—I gave that up and went 
off to Sebungwe. 

5746. You say that Mr. Lloyd has trained boys. 
He was very successful in finding breeding places P— 
Yes, he told me he had a good many trained boys. 
You will get a report from him pretty soon. 

_ 5747. I suppose his operations have not resulted in 
any diminution in the number of tsetse-flies P—No. 

5748. From what you said I also gathered that 
gallinaceous birds are probably not very mucn use, 
because I suppose you have plenty of Guinea fowl ?—I 
have never found them of any use at all. In places 
where there are lots of palpalis there are also plenty of 
Guinea fowl. 

5749. You say you found pupe in a place where 
Guinea fowl could easily have got at them ?—That is 
an exceptional observation, I think. 

5750. You have no observations on a large scale ? 
—There was a curious thing there which might account 
for it. As soon as I started scratching I got sore 
eyes, and my boys pointed out to me that there was a 
cocoon of one of these poisonous caterpillars there. 
Possibly that had the same effect on a bird, that as 
soon as he started scratching he got sore eyes. 

5751. Keeping the birds away, you mean ?>—Yes. 

5752. You did not think it attracted the tsetse-fly 
to deposit its larva there P—It is possible. 

5753. You never found it in any other place P— 
That is the only place where I have ever found pupe. 

5754. You do not know if Mr. Lloyd has found that 
poisonous caterpillar ?—No. 

5755. (Mr. Austen.) You mentioned having seen 
one man with trypanosomes in his blood, who subse- 
quently went to Buluwayo, and you said you then 
lost sight of him; how long was he under your obser- 
vation ?—I observed him and sent him down to 
Buluwayo to be under observation there ; he was there 
about three months and then he clamoured to be sent 
home, and they sent him home; whether they have 
kept him under observation or not I do not know. 

5756. During the whole of that time he developed 
no active symptoms of disease >—No, I am told he was 
well all the time. 

5757. Would not he have been a reservoir if he 
had been in places where he was liable to be bitten by 
Glossina morsitans ?—Yes, he might have been. 

5758. Do you suppose that case is unique ?—No, I 
have heard of another case like it in Nyasaland. 

5759. Dr. Yorke mentions one case which apparently 
was similar in Northern Rhodesia ?—I came home with 
a man from Nyasaland, who told me of a case of the 
same kind. He was not a doctor. 

5760. Here we have got three cases; might there 
not be 30, or 300, or 3,000 similar cases >—There might 
be 30. 

5761. You would go as far as 30 ?—Yes. 

5762. Have you any reason for fixing the limit 
at 30 P—It is a very severe disease, and I think there 
might be these cases. I examined very carefully all the 
people who had enlarged glands ; but if you think that 
people frequently have the sickness without an affection 
of the glands, it would be very hard to say. Some 
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people say that the glands are no good in diagnosing 
the sickness. 

5763. Did you examine the whole of the people in 
the Sebungwe district, so far as it was possible to do 
so ?—Yes, but a good many were away from the district 
working in the mines and with farmers; there is 
always a shortness of men compared with women, but 
the presumption is that all the men who were away 
were healthy. 

5764. They were well enough to go away at any 
rate P—Yes. 

5765. If any of these people had had trypanosomes 
in their blood without having enlarged glands, must 
you have found them ?—lI examined about a hundred 
people right through, examining their blood micro- 
scopically, and I did not find anything, and life was 
not long enough to do that, and I gave it up, and 
only examined those who either looked sick or had 
fever or had enlarged glands. I examined those who 
either looked out of sorts or had any fever. I took 
their temperature. If they looked ill or had fever, I 
examined their blood even if they had no glands. 

5766, I think you said, in answer to another 
member of the Committee, that one reason which 
made you inclined to doubt that human beings could 
be reservoirs was the fact that people who contracted 
the disease got it so extremely severely P—Yes. 

5767. Iam not a medical man myself, and I ask for 
information; is that out of harmony with what we 
know as regards immunity in other diseases ?_ Is it not 
a fact where you have immunity, whether artificially 
acquired or not, that people who are not immune to a 
certain disease get the disease very severely, whereas 
the immunes escape P—I do not know. 

5768. Taking the mere fact that a man dies of 
typhoid fever, for instance, is that any proof that it 
is impossible that there can be any typhoid carriers ?— 
No, but the typhoid carrier is a man who has had 
typhoid; very likely he has had severe typhoid, but 
he goes on having typhoid without knowing it. He 
is not a man who has always had typhoid without 
knowing it. 

5769. But I ask about the possibility of a man 
having trypanosomes in his blood without knowing 
it.—It is a possibility. 

5770. What I want to get at is this: is the fact 
that non-immunes get the disease severely a proof 
that there is no such thing as immunity or tolerance P 
—No; it puzzled me. 

5771. I thought you rather put it to another 
member of the Committee (Mr. Buxton) that it was— 
that the fact that the people who got the disease got 
it very severely seemed to suggest that other people 
could not be carriers, and I did not quite follow that. 
You did say that, that the people who got the parasite 
were killed off ?—It is a very puzzling subject; I am 
puzzled, too. 

5772. Have you made a special study of trypano- 
somes P-—No, only of people. 

(Chairman.) I think what the witness said was in 
answer tome. Jasked if he thought that man was a 
reservoir for morsitans, and he said, “I do not think 
* so, because man dies so quickly; he gets into his 
“ hut and has not the opportunity of spreading it, 
« because no fly gets at him.” 

5773. (To the witness.) Is not that correct ?—Yes. 

5774. (Mr. Austen.) You told us you found what 
you considered to be 7. rhodesiense in four water-buck 
out of five P—Yes. 

5775. May I ask how you determined these 
trypanosomes to be 7’. rhodesiense ?—I cannot tell you. 
Mr. Bevan did all the work. 

5776. He is responsible for the identification of 
the trypanosome ?—Yes. 

5777. Do you know anything as to the distance 
that G. morsitans will fly across the open? You have 
told us that in one case it followed a transport rider 
for 23 miles P—Yes. 

5778. What I want to get at is the distance across 
the open which you thmk G. morsitans might fly in 
search of food withoat actually accompanying an 
animal or man ?’—I have not the faintest notion, 


but I do not think as a rule it does fly. JI think it sits» 


where it is and waits for food. 

5779. It does not cross the open ?—I think it crosses 
the open and flies away to the breeding place when it 
wants to breed, but people who have transport work 
to do have told me that the flies that bite you when 
you are walking on a path are either sitting on the 
grass or the sand waiting for you to come, and when 
disturbed by you they get up and bite you. There 
may be a place where there is plenty of fly; you go 
out from your camp in the early morning without 
any flies following you and you sit down, and you may 
sit till domesday, and I think it very unlikely that the 
fly will come and bite you. 

5780. Do you mean that they will attack moving 
bodies rather than a stationary one?—They are 
stationary themselves, waiting for the moving object to 
come ; that is the way they hunt. 

5781. They are attracted by moving bodies ?—I do 
not know whether they are attracted by moving bodies 
or whether they are attracted by the smell of blood, 
but they attack people as they come along or aniials 
as they come along. 

5782. What I wanted to get at was this: in the 
case of the Sebungwe area, where it is suggested an 
experiment should be made, do you really consider this 
area sufficiently isolated to obviate any risk of 
incursions of fly from outside ?—Yes. 

5783. Only one other question: I think you said 
that G. morsitams is not likely to bite natives very much 
because the natives would hit at the insect and knock 
it off, but surely the fly does bite human beings )— 
Yes, but Ido not think it would keep up its numbers 
by biting people if game failed. It is very dangerous 
for the fly to bite a person. 

5784. The very existence of these cases of 
rhodesiense disease is clear proof that the fly bites 
people ?—Yes, but it is not clear that the fly get any 
blood out of them. 

5785. There are cases, which have been recorded 
by Mr. Selous and others in the case of white men, 
showing that perhaps only one bite out of ten 
causes pain and the other nine may pass unnoticed. 
That has been recorded, and I can give you chapter 
and verse later on for it.—I should think that is an 
exaggeration. 

5786, It may have been only a personal experience ? 
—I have not tried it with morsitans, I have tried it 


with mosquitoes, and with mosquitoes the majority _ 


of bites cause pain. 

5787. The idiosyneracy of the person varies very 
considerably ?—Yes, but a fly bite is much more 
painful than a mosquito bite. 

5788. (Mr. Rothschild.) Do you not think, as the 
fly, to a certain extent, follows game, there would 
always be the risk of a few animals coming back 
into the area and bringing fresh fly in?—I do not 
quite follow you, sir. 

5789. You suggested that we should try an ex- 
periment in the Sebungwe area by employing natives 
to shoot or drive out the animals by shooting ?>—Yes. 

5790. Animals always like to stop near where they 
can get water as well as grazing, and if their main 
water supply was inside the area a few would always 
try to get back, and would they not bring fresh 
supplies of fly with them ?—TI can answer that in two 
ways. First of all, there is no fly outside, so that if 
they came in from outside they would not bring fly 
with them. Secondly, there is excellent shooting 
country along that river Tana, and there is the 
Zambesi. It is only in that corner, which is rather 
stony, where there is not much game. There is 
excellent game country on three sides of the area 
with lots of game in it. 

5791. Where there is no fly you mean 2_Yes. 

5792. (Dr. Chalmers Mitchell.) You are quite con- 
vinced that in the morsitans area the wild game are 
the chief reservoirs P—Yes. 

5793. So much so that I am right in thinking you 
are not quite in favour of the experiment, but you 
would rather advocate the destruction of the game as 
an administrative measure. I think I heard you say 
that P—I would much sooner see it done in a scientific 
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way first, in case I should be wrong, because it would 
be an awful pity to have killed all the game. 

5794, You are not quite convinced, then, that you 
are right ?—I do not know what being “ quite con- 
vinced ” means ; I would give big odds in a bet. 

5795. What does your conviction, so far as it goes, 
depend upon ?—Wherever I have seen fly myself there 
has been plenty of game, and I only know one com- 
petent observer who says the opposite, and that is 
Major Stevenson Hamilton, and that was an isolated 
observation. 

5796. But with regard to the particular trypano- 
some, you have not had time to be an authority 
upon trypanosomes yourself? — No, I am not an 
authority on trypanosomes. 

5797. Then it turns on the identity of the human 
trypanosome with the trypanosome you find in the 
wild animals, does it not ?—I do not quite follow. 

5798. Why do you accuse the game? Because 
you find trypanosomes in them; is not that so ?—Why 
do I accuse the game of causing the sickness ? 

5799, Of being a reservoir of the sickness —Yes. 

5800. Because trypanosomes have been found in 
them ?—Yes. 

5801. What trypanosomes? You do not yourself 
claim to be an authority on the particular trypano- 
some ?—No. 

5802. Upon whom do you depend ?—I depend upon 
Sir David Bruce and Dr. Kinghorn. 

5803. You are aware, of course, that certain people 
do not agree with them ?—Yes. 

5804. So that really your belief that the game 
ought to be destroyed depends upon your confidence in 
Dr. Kinghorn and Sir David Bruce ?—No, there is 
another thing outside; I think the tsetse itself would 
disappear. 

5805. So that the fly would go and it would not 
matter much; anyhow there would not be any chance 
for the trypanosome if the fly went ?—I have got two 
things to say ; first of all, that the fly would disappear, 
and if it did not disappear thea I rely upon Dr. King- 
horn that the trypanosome would disappear even if 
the fly did not. 

5806. You know, of course, that in many parts 
where the Congo disease is prevalent there are no big 
game ?—No, but in the Congo disease I think it is the 
people themselves who are the important reservoir. 

5807. I gather that from you, but I want to come 
back again. If you kill off the game in Nyasaland you 
still have the fly left outside, have you not P—Yes. 

5808. And then you get back to the position that 
you are in in some of the Congo districts; you have 
the people and the fly >—No, because on the Congo the 
people stand all day by the water; the women are 
pounding grain and the children playing about, people 
are bathing and the men are fishing. They do their 
transport by canoe very often as well. The people 
stand all day long by the water and the fly is limited 
to the water. In Nyasaland the women and children 
spend most of their day in the village and the fiy does 
not go into the village; the fly is outside in the bush. 

5809. Only one other question. I gather you have 
no theory to account for the number of people who 
have been bitten by morsztans, which at the same time 
is biting and killing pigs and cattle, and so forth, and 
not being killed themselves ?—No, I cannot account for 
that at all. 

5810. Would it not be explained if it so happened 
that Dr. Kinghorn and Sir David Bruce were wrong 
in their identification ?—I do not quite follow that 
myself. How would that explain it ? 

5811. It would explain why people may be bitten 
constantly by flies which at the same time were killing 
animals, if the flies were carrying a trypanosome which 
was fatal to the animals but not to human beings ?— 
Yes, perfectly. 

5812. Therefore really it turns upon whether 
Sir David Bruce and Dr. Kinghorn are correct in 
supposing that the trypanosome is the same ?—Yes. 

5813. So that really it turns on the correctness of 
their judgment ?—Yes. 

5814. (Sir Mackenzie Chalmers.) As regards the 
Sebunewe district, do you think it could be cleared of 


game by keeping a small hunting party harrying them 
continually P—No. 

0815. The population have been removed and you 
cannot rely on them, but do you think the game could 
be cleared if you started a hunting party and kept 
harrying it?—No. I should put on one hundred or a 
couple of hundred black police with two or three 
officers. 

5816. And then get up a small party and keep it 
clear; you would tequire that, would you not ?—I 
should think you would require a pretty big party to 
keep it clear. 

5817. You would require a couple of hundred 
black police and three white officersP—At least, I . 
think. 

9818. Then without any fencing, do you think it 
could be practically cleared ?—I would like to consider 
that a bit more. 

5819. You suggested the Sebungwe area for an 
experiment, but you suggested it when it was inhabited P 
—That is so. 

5820. Now, what is your opinion? —TI think it 
would be more difficult and less satisfactory. 

5821. I understand you to say you have never seen 
a morsitans area in which there was no game.—No. 

5822. Have you examined, or do you know, if the 
smaller game have been examined to see if they are 
likely to harbour the pathogenic trypanosomes ?— 
What kind of animals ? 

5823. The duiker and dik-diks. — The duikers 
have been examined, surely. 

5824. And they harbour the pathogenic trypano- 
some ?—I forget. 

5825. Would they not be very hard to exterminate 
from any area ’—Yes, they would be very difficult, but 
there are comparatively few of them. 

5826. Still, so far as they remained, they would be 
a possible source by which flies might be infected ?—I 
think myself that the fly disappears if you clear out 
most of the game without clearing it all out. 

0827, You think they would go to a new good 
feeding ground ?—Yes. In Lomagundi, where I was, 
they showed me places where there was quite a fair 
amount of game left, and the fiy is gone, or, if not 
gone, very nearly gone. 

5828. You think they followed to the place where 
game was really thick P—No, I think they have died ; 
I do not think the fly goes about looking for food 
at all. 

5829. You think, if you got out most of the big 
game from this place, the flies would starve and die ?— 
Les. 

5830. As regards the cases. you have seen of 
Nyasaland sleeping sickness, have you made any post- 
mortem examinations P—No. 

5851. Have you noticed at all what we have been 
told, that morsttans specially followed buffaloes >—I am 
quite clear that wherever I have been morszéans has 
not followed buffaloes, but it was a very curious thing 
that in Sebungwe, talking to old chiefs of the old days 
in the times before the rinderpest, they always 
connected the two together. 

5852. You think that no longer holds good ?—It 
does not hold good now. 

5833. (Dr. Chapple.) Why were the natives taken 
away from the Sebungwe district? Was it because 
of the disease >—Yes. 

5834. What preventive measures would you suggest 
for the control of sleeping sickness in Nyasaland ? 
Have you made up your mind on any scheme P—No, I 
cannot suggest any except clearing off the game. You 
must have local knowledge before you can make 
suggestions of that kind. 

5835. That is the only thing you know; you do not 
know any way by which the fly themselves might be 
driven off beyond driving off the game ?—No, but 
Mr. Lloyd and Mr. Jack are really the men who know 
more about the entomological question. 

5836. You cannot make any suggestion as to what 
further line of research we should follow?—Go on 
studying the fly and its breeding habits particularly. 

5837. Do you think that, as far as you know, 
we have enough information to justify us inattempting 
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game destruction in the vicinity of populous centres ? 
—_With a view of saving the cattle ? 

5838. Yes.—Yes, I do. 

5839. With a view to saving man ?—In populous 
centres? You do not get those centres, and so the 
question does not arise. 

5840. In populous centres in Nyasaland ?—I could 
not tell you; Ido not know Nyasaland. I thought 
you meant towns where the workpeople were. The 
Sebungwe area has a very small population. 

5841. Do you see any other hope of limiting the 
spread of the disease by any prophylactic measures 
whatever or by medicinal measures ?—No, I do not. 

5842. Or by anti-toxins ?—I do not know. 

5843. Do you think the disease is spreading in 
Nyasaland ?—I do not know Nyasaland at all; I have 
never been there. 

5844, In your own area of which you speak ?—I 
was the first man and also the last in Sebungwe, and I 
do not know whether it is spreading or not. Ido not 
know if they have sent a man in this year or not. 

5845. Do you think the matter is sufficiently urgent 
to justify immediate measures >—No, they have moved 
the people, and there is no immediate urgency now. 

5846. (Chairman.) If entomological research was 
successful in getting rid of the fly, there would be 
no possible object in destroying the game, would 
there ?—No. 

5847. I wanted just to understand how far you take 
it; it may be that I have misunderstood one of your 
answers, but do you go so far as to say that now, on 
the knowledge we have, all game ought to be destroyed 
in all fly countries P—It all depends on what your 
object is, does it not? 

5848. Ido not know. You recommend the destruc- 
tion of game soas to get rid of the disease both in 
cattle and in man, and I only wanted to know how far 
your recommendation went.—I think if you want to 
introduce white settlers and cattle into the country, 
you ought to destroy the game. J should be very sorry 
to introduce white settlers and cattle myself. 

5849. That does not get us very much further 
forward. Have you formed so strong an opinion as 


to the connection between game and fly and the disease 
of man and beast that you would recommend, in any 
fly eountry that is settled or likely to be settled, that 
all game should be destroyed ? Do you carry it as far 
as that >—Yes, I would. 


5850. Do you think that is feasible ?—Yes, I do. 


5851. I have asked you the question as I have 
asked it of other witnesses. There is only one other 
thing ; I was very much interested in what you said to 
Dr. Bagshawe about this discovery of pupe. We know 
that in your view game and fly are always associated ; 
that is your view ?—Yes. 

5852. Are you aware either from what you know 
yourself or from what you have read whether the 
breeding places of fly are generally discovered in a 
game country ?—I saw Mr. Lloyd the other day, he 
came through my place, and he has lately been 
discovering that the breeding places of the fly are 
always close to game tracks or else to paths, and I 
think to paths because they are also game tracks. 

5853. So that in the view of both of you the 
breeding places of fly przmda facie appear to have some 
connection with the presence of game ?—Mr. Lloyd’s 
view is that the young fly will starve unless it gets 
blood soon after its birth. Mr. Lloyd is the chief 
entomologist in Northern Rhodesia. 


5854. (Sir Mackenzie Chalmers.) Is he at home 
now ?—No, he is out there. 


5855. (Chairman.) There is just one other thing. 
I dare say you have read that certain observers have 
said that they have known of countries where they 
have found fly in large quantities where there is no 
game. Your view, as I think you said to Dr. Chapple, 
is that with the absence of game the fly would die P 
—Yes. 


5856. Do you reject their evidence on the ground 
that their observation must have been mistaken and. 
that there must have been game?—Major Stevenson 
Hamilton is a man I have a great opinion of, but I 
cannot understand his evidence that there was no game 
or traces of game where he found fly. It worries me. 


The witness withdrew. 





BKIGHTEENTH DAY. 


Thursday, 5th February 1914. 





At the Privy Council Office, Whitehall, S.W. 





PRESENT: 
THE Rigut Hon. THE EARL OF DESART, P.C., K.C.B. (Chairman). 


Mr. H. E. Austen. 

Mr. E. NortH Buxton. 

Sir Mackenzie CHALMERS, K.C.B., C.S.I. 
Dr. W. A. CHAPPLE, M.P. : 

Colonel Sir W. B. Lersuman, F.R.S. 

Sir Epmunp G. Lopsr, Bart. 


| 


Dr. C. J. Martin, F.R.S. 

Dr. P. CHALMERS Mitcuett, F.RB.S. 

Professor R. Newstreap, F.RB.S. 

Mr. H. J. Reap, C.MiG. 

The Hon. L. Wauter Roruscuinp, F.R.S. 
Mr. A. C. C. Parkinson (Secretary). 
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5857. (Chairman.) You have been good enough to 
furnish us with a paper indicating the points upon 
which you are going to give evidence. Would you tell 
me when you went out ?—I went out to Northern 
Rhodesia in July 1911 to join the Luangwa Sleeping 
Sickness Commission. 

5858. You came home quite regently ?—Yes, quite 
recently. sf 


5859, As I understand, the purpose, or at any rate 
the primary purpose, of your going to Africa was to 
study the habits of the fly ?—That is so. 

5860. Incidentally you may have formed opinions 
on other points, but that was, at any rate, the primary 
object of your going >—Yes. 

5861. I do not propose for the moment to deal 
with question 44, where you talk’ about an experiment, 
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but to deal with the question as regards the fly. 
Other members of the Committee can ask you about 
other matters. I understand that you have been 
successful in discovering breeding places of the fly ?— 
Yes. 

5862. In many instances ?—The total number of 
places in which pupe were found is about 200. 

5863. When you say that breeding places have 
been found, do you mean that you have found a large 
quantity of pupz in the same place or pupx here and 
there, just one or two or more ?—I have found as 
many as 150 in a small hollow of a tree. 

5864, All in one hollow ?—AlIl in one hollow, and 
under certain fallen trees over 100. 

5865. Have you found varying quantities, but large 
quantities together, as a rule?—No; large quantities 
in places which are close to the paths and the fords, 
but scattered generally through the bush, only in 
small numbers. 

5866. What do you call a small number ?—From 
one to ten. 

5867. Is it usually, or was it invariably, the case 
that you found the larger quantities near the roads or 
paths >—Taking an area of about two square miles, it 
has been repeatedly and systematically searched for 
pupe, and the relation between the breeding spots and 
the paths and drinking places of the game is apparent. 
174 breeding places were found in this area. Of these, 
123 places yielded less than 10 pup, 404 in all, an 
average of 3:25 pupe per position. I have here a 
diagrammatic map of the area (handing a map to the 
Committee). These positions will be seen from the 
map to be generally scattered through the bush with 
no special relation to the paths. 38 positions yielded 
from 10 to 50 pupe, 831 in all, an average of 22 per 
position. These positions are all within 150 yards of a 
native or a game path, with the exception of four, which 
yielded 10, 15, 20, and 32 pupe respectively, and they 
are in close relation to some salt licks. These salt 
licks are very much haunted by the game animals 
which come to scrape away the soil and lick fit up. 
13 other positions yielded an average of 68 pupe; nine 
of them are on the paths, and four within 100 yards. 

5868. The black dots show where you found large 
quantities, and all the black dots I may say appear to 
be very much in the neighbourhood of paths, as far as 
I can make out. What was the nature of the bush or 
the grass close to the paths where you found these ?— 
The bush throughout the area is the same well-wooded 
country and very scanty grass. 

5869. Shade and comparatively light grass >—Yes. 

5870. Are the trees large or small?—They are 
medium-sized trees up to two feet in diameter—mostly 
about a foot in diameter. 

5871. Are there villages in this area which you 
have marked? I cannot quite see from the map.—No, 
there are no villages in the area. It is only two square 
miles in extent. 

5872. Are the paths and roads you have marked 
much used by natives >—They are not much used by 
natives now, except amidst the gardens. They are 
paths which lead to villages which are now deserted. 

5873. You would not say that there was a constant 
passage of moving objects up and down ?—They are 
very much used by the game animals. 

5874. Is it a country in which there is a large 
quantity of game?—Yes, there is a considerable 
quantity of game in the area. 

5875. What does it consist of ? — Rhinoceros, 
eland, the large antelope, and very numerous pig. 

5876. Is there much small game ?—Yes, a consider- 
able number of pig and duiker. 

5877. And the smaller rodents ?—Porcupine are 
- fairly numerous. 

5878. Rats, rabbits, or anything ot the kind P— 
They are not more numerous than usual. 

5879. Is there much water there?—There is a 
permanent stream bounding the area. 

5880. You were out there, I suppose, both in a dry 

nd a wet season P—Yes.: 

5881. Coming now to the fly, did you notice a 

‘siderable difference in the quantity of fly in the 
and the wet seasons respectively ?—On the high 
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ground in Rhodesia there is very little fluctuation in 
numbers. They appear to be rather more numerous 
towards the end of the dry season than at any other 
time of the year, but in the Luangwa Valley, where the 
conditions are different, being very much hotter and 
drier in the dry season, there is a considerable reduc- 
tion of the fly towards the end of the dry season. 

5882. As far as your observations go, would it 
represent what you are saying if it were put in another 
way; that there was concentration in the dry season 
and wider distribution in the wet season, or would it 
be that you really think the numbers of the fly are 
different ? You see what I mean ?—Yes. 

5883. If you do not know, never mind. The ques- 
tion arises out of something we have been told by 
another witness. Now, putting aside for the moment 
the difference in the number of fly, owing to seasonal 
variations, do you think, judging from what you 
observed during the period that you were there, that 
the fly are always in that area—are they constant 
there ?—Yes. 

5884. Have you examined any other areas besides 
this one ?—I have travelled through the whole of 
Northern Rhodesia practically, the Luangwa Valley 
and the high ground of North-Eastern and North- 
Western Rhodesia. 

5885. Have you there pursued the same searches 
for breeding places P—I have not succeeded in finding 
any in the Luangwa Valley, but in both North-Eastern 
and North-Western Rhodesia breeding places have 
been found. 

5886. I suppose that with the experience you had 
gained you rather hoped or expected to find under the 
same conditions the breeding places of this fly? I do 
not know whether the same conditions exist there.—I 
think that in a place like the Luangwa Valley, where 
the ground is very much cracked in the dry season and 
also where the fires are more severe when the dead logs 
are burned up, pup would be rather more liable to 
be found in the cracks of the earth than on the surface 
of the ground and in holes in trees. 

5887. Did you in fact find them in cracks of the 
earth anywhere ?—I have not done so yet. 

5888. With the experience you have acquired, 
should you expect, if you and others had a free hand, 
that by constant search you would be able, more or 
less, to find the breeding areas of this fly, the 
morsitans ?—Yes. 

5889. And in that case to destroy them in the 
breeding places ?—I have a suggestion which may he 
applicable to that. It may be possible to turn to 
account the habit of the fly of breeding close to paths 
and fords. The experiment would consist of the 
removal of all potential breeding places within 200 
yards of a piece of road. These would be replaced by 
dry logs of wood slightly raised and coated on the 
lower side with bird-lime. The logs would be placed 
every 25 yards, and at varying distances from the path 
up to 100 yards. When the female flies searched for 
hiding places or for spots in which to breed, it is 
thought that they might be caught by this method. 
The experiment might be commenced on a very small 
scale and only extended if likely to be beneficial. 

5890. In answer to me just now, you said you 
found a very large quantity in a littlé hollow. Were 
there fallen trees and branches over that hollow ? 
Were there the usual conditions that you have 
described ?—A photograph of one of the hollows is 
here (handing a photograph to the Committee). 

5891. When you found the pupe, did you notice 
in any or many of them anything to show that there 
was any parasite that preyed on the maggot or larva ? 
—A number of empty cases which have been found 
are bored by a small hole like a pin-hole, which 
indicates that a small hymenopterous parasite has 
emerged. 

5892. That inference is entirely derived from the 
fact of finding the hole ?—Yes. 

5893. Nothing more ?—No. 

5894. You did not get it closer than that ?—No, 
not with that parasite. 

5895. Now on another subject, have you watched 
the habits of the fly as to feeding ?—I have carried 
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out some experiments on the comparative value of 
mammalian and avian blood in the laboratory. 

5896. That was not quite what I meant. I meant 
have you noticed the fly in nature to see whether it 
appears to follow wild game? We know that it bites 
came and man.. Does it follow either for any 
distance ?—It certainly follows both man and game for 
considerable distances. 

5897. Have you noticed at all whether it bites at 
night ?—I have found it on one occasion fully fed 
inside my mosquito curtain inthe morning. The fly 
must have fed during the night. 

5898. I think you say somewhere in your statement 
that flies are unable to breed on a diet of reptilian 
blood. On what do you base that statement P—On 
experiments in which I fed the flies on chameleons, 
and I found that they died off very quickly, and none 
of them showed any signs of becoming pregnant. 

5899. In how many cases did you make that 
experiment ?—That was done with 52 female flies. 

5900. From your observations should you consider 
that the prosperity and the breeding power of the 
flies is mainly dependent on mammalian blood !— 
The fly is ready to feed on any small mammal or 
bird, but the question whether it is able to do so or 
not depends on the agility of the small animals. These 
small animals and many of the nocturnal birds sleep 
during the daytime in just the places which the tsetse- 
fly haunts, and when the animals were asleep the fly 
would have an opportunity of feeding on them, just as 
the mosquito will feed on man when he is sleeping; it 
rarely feeds on man when awake, but it is quite a 
common experience to find them in the morning fully 
fed. In the same way the tsetse will probably feed 
on small animals while they sleep. 

5901. Am I right in saying that according to your 
observation you will not find any fly in cleared ground, 
whether naturally cleared or artificially cleared ?— 
They are not seen, as a rale, in country where there is 
very little bush, and in cases near mines where the 
timber is cut down to be used as fuel the fly disappears 
from the area. This has been the case with the 
Bwana M’kuba mine close to Ndola in Northern 
Rhodesia. 

5902. Take the ordinary clearing round a village, 
would you find fly coming to the clearing and coming 
up to the houses or not ?—It would accompany men. 

5903. I do not mean that. We quite understand 
that, but would you find it normally living there ?— 
I do not think that, as a rule, itis found in the villages 
unless it has been recently brought there. 

5904. Can you form any judgment at all from your 
observation as to the distance a fly will travel—I do 
not mean when carried on a man’s back, or by some 
other means, but of its own accord either in going 
from place to place or in following food—the distance 
from the bush to the clear ground J mean ?—There is no 
experiment upon which any statement could be based. 

5905. That point, in your judgment, has not been 
reached yet ?—It has not been reached. 

5906. I understand that in your view trapping, so 
far as it has been tried, has not been effective ?—It 
has not yet. 

5907. (Dr. Chapple.) Have you any evidence to 
suggest that flies return after they have followed man 
or animals for any considerable distance to their 
original haunts ?—There is no such evidence to my 
knowledge. 

5908. You have no opinion therefore on that point ? 
—TI do not think that they would return. 

5909. Unless they were conveyed back in the same 
way ?-—Unless they were conveyed hack in the same 
way. 
"5910. What does that suggest would happen to the 
fly? Would the fly die?—Of course, one could not 
make any statement about that without experimental 
evidence. Very little experimental work has been 
done with this particular tsetse-fly. 

5911. Then upon what evidence do you base your 
suggestion that it will not return ?—It would be 
unusual for an insect to do séf If the fly is carried 
out of one area into another area in which the 
physical conditions and the fauna and flora are 
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precisely the same, there is no obvious reason why it 
should return. 

5912. Have you positive evidence that it does not 
return ?—I have no evidence on the matter at all. 

5913. It is an opinion based upon what ?—On 
logic. 

5914. Would your experience in other departments 
of research not lead you to believe that a fly that had 
wandered like that would not return to its companions, 
or at least to its breeding place P—As I say, there is no 
evidence on the matter at all, as far as Il am aware. 

5915. Still I understood you to say that they did 
not return ?—I think I said that it would be improbable 
that they would return. I also said that I had no 
evidence on the matter. 

5916. I do not think you said it would be 
improbable. If you had a cleared area round an 
experimental spot would you expect those flies to cross 
that cleared area in search of food, or for any other 
reason, apart from being conveyed by men or animals ? 
—That could only be ascertained by experiment. 

5917. There is no evidence that you know of P— 
None that I know of. — 

5918. You spoke about some villages now deserted. 
Do you know why they are deserted ?—That is simply 
in connection with the habits of the Awemba natives in 
their agriculture. 

5919. They have not been deserted because of the 
fly P—No; they move the village every three years. 

5920. Have you any practical scheme in your mind 
which might be followed in the direction of controlling 
either the tsetse or the disease or exterminating the 
disease >—Apart from some experiment in which the 
fly should be compelled to attempt to support itself 
on a fauna of small animals, something might be 


done by the fencing experiment or by an alternative ~ 


experiment which could be carried out in a large cage. 

5921. Has any attempt been made to carry out 
that alternative experiment P—Not yet. 

5922. Has any similar experiment been carried out 
that would serve as a model ?—No, no experiment on 
a large scale has been made with this fly at all. 

5925. Have you any evidence about the migration 
of flies, about the spontaneous migration of flies from 
one place to another ?—In the Luangwa Valley towards 
the end of the dry season they appear to move down 
to the main streams, and in the wet season they 
disappear from that particular area close to the 
streams. 

5924. Do you think they alter their breeding places 
from place to place P—At that time of the year in the 
Luangwa Valley apparently very little breeding goes 
on. In the laboratory we could not get our flies to 
breed towards the end of the dry season. 

5925. Are the pupe easily detected when you are 
going in search of them ?—Very easily. 

5926. Is there any evidence of imitation of their 
environment ?—Apparently none. One point which is 
common to all the breeding places that have been 
found is that above each there is some relatively dark 
spot in which the female fly could hide when pregnant. 

5927. Does she seem to take no precautions in the 
direction of hiding the pup ?—There appears to be no 
care for the young. They are frequently dropped on 
to ground so hard that it is impossible for them to 
burrow. They then lie quite exposed to the surface, 
and frequently where any scratching animal could 
find them. . 

5928. Is there any colour imitation?—There is 
none. 

5929. What should you say we have still to dis- 
cover in order to justify our taking any practical steps 
along the line of prevention ?—We need more infor- 
mation on the breeding places, more information on 
the food of the fly, more information on the parasites, 
and on a number of smaller side issues, such as the 
distance which the fly will move on its own initiative. 

5930. Do you think we could take no step along 
the lines of prevention pending the discovery of those 


things ?—There is nothing that can be recommended 


yet except experiment. 


5931. (Sir William Leishman.) Have you worked with’ 


the trypanosome yourself at all ?—I have not done s 
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5932. Have you made breeding experiments with 
the fly P—Yes. 

5933. Did you send out fly boys to collect flies ? 
—Yes. 

5934. You were speaking of the disproportion of 
the number of female flies compared with the number 
of male flies. In some of your observations in your 
breeding experiments did you find an equal proportion 
hatch out P—Yes. 

5935. You confirm the results of other discoveries 
on that point ?—Yes. 

5936. Did you or your fly boys ever encounter a 
larger number of males than females?—Yes. It is 
invariably the case in any indiscriminate catch of flies 
that the males are largely in excess of the females. 

5937. You have not found the converse P—I have 
not. 

5938. With regard to these breeding places which 
you have described to us, did you ever find a female 
fly in the sheltered spots you have described ?—'The 
flies are frequently seen to come out of these places as 
one approaches them—out of such a position as the 
burrow of a wart-hog or hollow in a tree. It is a very 
common experience to find large numbers of flies 
coming out of such places as they are approached. 

5939. With regard to this experiment which you 
suggest of a fly-proof cage. would you tell us more in 
detail what you mean? What would such a cage be; 
how would you construct it to resist the weather? I 
take it that it has to stand for two or three years, has 
it not ?-—-Yes. The dimensions of the fly-proof cage 
would be 100 yards long. It would be constructed of 
wire gauze or netting. 

5940. Could you tell us more than you have 
included in the printed summary which we have of 
what you have before you? The details of structure 
are what Iam interested in.—The details of structure 
have been discussed to some extent between Dr. May 
and myself, but we have not yet prepared any definite 
statement on the matter. 

_ 5941. In general, from the results of the discovery 
of the breeding places of morsitans, are you hopeful 
that we shall be able to destroy the fly on such a large 
scale as to control trypanosomiasis by tackling it on 
that side ?—It is quite possible that that may be done. 

5942. Do you regard it as probable—are you hope- 
ful >There is no analogy upon which one can base a 
statement on the matter. 

5943. We want a great deal more information, you 
think ?—Considerably more on every point. 

5944, (Str Mackenzie Chalmers.) Am I right in 
saying that at present you are the only investigator 
who has investigated morsitans, or has any other ento- 
mologist worked with morsttans?—There are two 
others, Mr. Dolman and Mr. Eminson, in North- 
Western Rhodesia. 

5945. How long have they been working ?—They 
have been working since February last year. 

5946, Have you compared results with them at all 
or not; have you had the opportunity of discussing 
points ?’—We have met upon one occasion and dis- 
cussed matters to some extent, but their observations 
have been on just general lines. 

5947. Where have your observations been confined 
to—Southern Rhodesia, or where ?—All in Northern 
Rhodesia. 

5948. You have had three years there, have you 
not ?—Yes. 

5949. Can you form any rough estimate as to the 
size of the fly area in Northern Rhodesia? If we are 
to attack the fly in the way you suggest is possible, 
one rather wants to know what area has to be attacked ? 
—Almost the whole of North-Eastern Rhodesia is at 
present infested with fly. 

5950. It is all fly area, so to speak ?—Almost the 
whole of it. 

5951. In some places, of course, thicker than 
others P—Yes. 

5952. Practically there are hundreds of square 
miles of fly —Yes. 

5953. And all over that fly area they would be 
breeding, I suppose P—Yes. North-Western Rhodesia 
is not nearly so heavily infested. 





5954, But still you find the pupe of fly every 
where ?—The fly frequents such districts as the Kafue 
district in North-Western Rhodesia. 

5955. Take the Luangwa Valley —I am rather 
ignorant of the geography—what is the size of that 
valley ?—It is 500 or 600 miles long. 

5956. How broad ?—The broadest place would be 
60 or 70 miles. 

5957. Is the whole of that fly-infested? I mean if 
one set to work to clear out fly-breeding places would 
one have to deal with the whole of that area ?—Yes, 
practically the whole of it. 

5958. During your investigations have you come 
across any places where you have found fly in any 
numbers without game or without big game ?—Not 
in my experience. - 

5959. You always found the two together P—Yes. 

5960. Are there any places which you know of 
which are free from game ?—The game animals exist 
practically through the whole of Northern Rhodesia. 
In the fly area clese to Broken Hill there is not very 
much game, but still it does exist there. 

5961. Are there buffalo there or not ?—There are 
buffalo there. 

5962. One or two people have told us that fly are 
very apt to follow buffalo especially. Have you seen any- 
thing confirming that ?—There seems to be no connec- 
tion between the fly and the buffalo, or between the fly 
and any other particular species of animal. 

5963. Or any food ?—Or any food. 

5964, Small or great, it makes no difference ?—No. 

5965. Have you been able to find out yet, taking 
the places where flies are thick, whether those places 
remain constant from year to year, or would you find 
them thick in one part one year and thick in another 
part in another year ?—In.the little experience that I 
have had they appear to be the same year after year. 

5966. They are not like the natives, who change 
their place of abode every three years P—No. 

5967. You told Sir William Leishman that it is 
much more common to catch male than female flies ? 
—Yes. 

5968. Do you attribute that to the fact that the 
numbers are different or that the female is more shy and 
harder to catch >—It is apparently connected entirely 
with the different habits of the sexes. The male 
accompanies the moving animals in large swarms in 
the hope of finding mates. The female, on the other 
hand, directly it has fed retires to some hiding place. 

5969. She stays at home ?—Yes. 

5970. (Dr. Chalmers Mitchell.) Where does impreg- 
nation of the fly take place; do you know ?—I have 
seen it occasionally in nature on animals and on man, 
but that cannot be considered a usual thing. 

5971. Where do you think they meet if the females 
are generally in dark places and the males generally 
following man or animals? Where do you think the 
sexes usually meet?—I think they would usually 
meet around some animal. When the females come 
out of their hiding places to feed they would be found 
by males, and impregnation would take place probably 
after feeding. 

5972. The female going out for food would also 
get something else P—Yes. Dr. Kinghorn has observed 
in the laboratory that impregnation usually follows 
feeding. 

5973. Do you know the period of gestation P—It 
varies a good deal according to the temperature. I 
have known it as long as 20 days and as short as 
12 days. 

5974. I am afraid I do not quite remember the: 
anatomy of the tsetse-fly, but is the female impregnated 
once or repeatedly ?—Repeatedly; there is a provision 
for keeping the male element alive for some time in the 
fly. 
: 5975. So that after one impregnation she could gc 
back to her dark place and continue to produce at 
intervals her progeny without further impregnation ?— 
I am not aware of any experiment that has been made 
which would show that. Iam not aware of any experi- 
ments as to how long the male element would remain 
alive inside the female fly. She would have to emerge 
repeatedly to take food. 
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5976. You say that impregnation generally takes 
place, so far as is known, after feeding ’—Yes. 

5977. Do you suppose that parturition has any 
relation to that ?—I think not. 

5978. I notice in your very interesting specimens 
that the young that are born are of quite different 
sizes.—That is apparently due to the different food 
upon which they were bred. One series were bred on 
fowls and ducks. The others were fed on goats and 
monkeys. Flies fed on goats and monkeys were, on the 
average, 4 per cent. longer than those that were fed on 
the birds, and were greater in breadth. 

5979. Compared with the naturally found ones the 
feeding of which you did not know ?—They are smaller 
on the average than those. The length of the ones that 
were bred on the mammalian blood is roughly 5:8 
millimetres, and the average of those found in nature 
is about 6°1 millimetres (the witness produced a 
apecimen bow). The ones that are found in nature are 
those at the bottom on the right-hand side. 

5980. Do you think that you could infer from your 
catches of the progeny in nature what the food of the 
mother had been? Is it certain enough for that >—No, 
it is not nearly certain enough for that, because the 
result was only given on the average measurement of a 
number. Some of those bred on the birds were quite 
as large as the largest. bred on mammals. 

5981. You merely think that on the average they 
are smaller ?—On the average they are smaller. 

5982. (Mr. Rothschild.) First of all, when these 
breeding places were found did you or your associates 
try to find out if there were any particular conditions 
connected with them other than what the Chairman 
asked you? I mean, were the hollows in the trees 
in or near which they were found hollows of a 
particular tree, and were they produced by a special 
kind of decay, so that we may assume that there was 
some special odour connected with them ?—There 
appears to be no association with any special kind of 
tree nor yet with any decay. They are frequently 
found, for instance, in the hole of the wart-hog quite 
apart from a dead tree, or ina cave in an ant-hill. 

5983. But the hole of the wart-hog would have a 
very strong odour, at least to human nostrils. Might 
there not be some connection between the breeding 
places of the fly and strong odours, so that you could 
impregnate your bird-lime in the experiment which 
you suggested with some such odour ?—I think not. 
The majority of the pupe, for instance, were found 
under dead trees. In many cases the trees were 
rotten, but, as will be seen from the photographs, in 
many places they are perfectly dry and not rotting in 
any way. 

5984. In your printed evidence you suggest a 
certain fence, and you say that this fence would have 
to undergo constant supervision, because it would be 
approached and perhaps more or less injured by the 
big game from the outside. As far as I can under- 
stand, the experiment is designed to prove two things : 
first of all, whether the flies stay after the big game 
has been driven out, and supposing they do stay, 
whether the absence of the big game produces a differ- 
ence in infectivity. Do you not think that such an 
experiment would be entirely vitiated by the fact that 
game animals on the outside of your experimental 
area might be continually bringing tsetse-fly alongside 
of the fence, and they would get in from outside even 
if you established by another experiment the distance 
the fly would normally fly and make a clearing of a 
larger space round your fence? The mereapproach of 
a wild animal to your enclosure might bring fresh 
tsetse-fly in?—Yes, it is vertainly a possible flaw in 
the experiment.. The area which has been suggested 
in North-Eastern Rhodesia in the Lukasashi Valley is 
surrounded by very bare hills upon which, in the dry 
season at any rate, there is no food for game animals. 
If the fence were built along the edges of these hills 
game animals would not be likely to haunt the edges 
of the fence except where it crossed the stream. 

5985. (Dr. Martin.) You are’Aware that there is 
some sort of experiment in contemplation, are you not ? 


—Yes. 


5986. I want to ask youa question which I think 
you will very likely feel you cannot answer, and if that 
is so, please leave it. It is assumed that it will be 
necessary to leave an area inside the fence which shall 
be cleared in order that flies from outside may not get 
into the experimental area. We have had various. 
estimates given us of the width of the cleared area. 
Can you form any opinion as to what width would be 
reasonably safe so as to render the visits of flies from 
outside reasonably negligible P—No, I can give no such 
opinion. 

5987. Could you form an opinion as to whether it 
should be 50 yards or a mile ?—It would be very 
difficult indeed to say without definite evidence. 

5988. Iquite understand that. In North-Western 
Rhodesia, close to the Nkala Mission, there is a 
small plain which is just about a mile or so in breadth, 
and on one side of it there is a large quantity of fly ; 
on the other side there is no fly, and the natives keep: 
very large numbers of cattle which apparently never 
suffer from trypanosomiasis, so that apparently the fly 
does not cross that particular plain. I have not seen: 
the place myself; I have only had hearsay evidence on 
the matter. 

5989. (Professor Newstead.) How wide ?—About a 
mile. 

5990. (Mr. Austen.) You spoke of two workers in 
North-Western Rhodesia, Mr. Dolman and Mr. Eminson. 
By whom are they employed ?—By the Chartered 
Company. 

5991. With what object >—Following up the inves- 
tigations of the bionomics of the morsztans fly. 

5992. With a view to finding some means of getting 
rid of it ?—Yes. 

5993, Therefore the Chartered Company are fully 
alive to the importance of getting rid of the fly, if 
possible ?—The Chartered Company are employing 
three men with that end in view. 

5994. Including yourself ?—Including myself. 

5995. With regard to this area that you have: 
suggested here, the Lukasashi Valley, you give the 
dimensions, and you say that it would have to be fenced, 
and the fence, I gather, would have to be from 52 to 60) 
miles long and 10 feet high, I think?—That is my 
estimate. 

5996. What would be the approximate cost of such 
a fence in that position ?—I think that Dr. May, with 
whom I have been in consultation, has prepared an: 
estimate of the expenditure necessary. 

5997. You have not the details yourself ?—I have: 
no details with me. I could merely give you the details 
which, of course, he will give himself. 

5998. You say in your summary, I notice, that two 
villages would haye to be removed from the area. Why 
would they have to be removed ?—The question is’ 
whether they would be exposed to very grave risk if they 
were left among large numbers of hungry fly. In that 
particular area there is undoubtedly sleeping sickness, 
and if the fly, as it most probably would, commenced 
to feed on man, then they would be in danger of getting’ 
the disease. On the other hand, if they were moved the 
experiment would give us no evidence as to what would 
be the attitude of the fly, deprived of what is possibly 
its main food, towards man. 

5999. No evidence of what would be the effect of 
the fly upon man if the villages were removed ?—Yes. 

6000. Has Glossina morsitans increased in numbers 
in North-Hastern Rhodesia in your experience in: 
recent years ?—Apparently it is continuing to spread. 
There is one small area over which it spread a distance: 
of seven miles in the two years with which I was 
familiar with that area. 

6001. That is within your own knowledge ?—Yes. 

6002. Has it actually increased in numbers in any. 
area with which you are familiar ?—No. 

6005. The numbers appear to be roughly constant ? 
—Yes, the numbers appear to be constant. 

6004. You said, I think, in reply to another member 
of the Committee, that in the laboratory you could not 
get your flies to breed towards the end of the dry 
season. Which do you regard as the chief breeding 
season in nature—the wet or the dry ?—On the high 
ground of the plateau the breeding season in nature is 
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the warmer part of the dry season. There the tempera- 
ture in the shade rarely rises above 90 degrees. In the 
Luangwa Valley the temperature frequently rises to 
108°, or even more, in the shade, so that the climatic 
conditions are very different and the breeding habits 
in nature would probably be different. I have no 
evidence of what happens in nature in the Luangwa 
Valley, but on the high ground on the central 
plateau the breeding is almost confined to the warmer 
part of the dry season. The evidence is not yet pub- 
lished, but it is available. 

6005. Do they breed in the wet season at all to any 
extent ?—In searches in December and January and 
and on to April I only found two live pupe in nature. 
Those were found towards the end of January when 
the rains had been on six weeks. 

6006. Only two living pups ?—Yes. 

6007. I gather from that that so far as your experi- 
ence goes, the main breeding season at any rate is the 
dry season ?—Yes. 

6008. When the flies approach watercourses, as you 
say they do, perhaps with the game as the dry season 
advances, are they breeding then?—That I do not 
know. 

6009. But have you found their breeding places 
near water at that time of the year ?—I have had no 
opportunity of working in the Luangwa Valley since 
I began to understand the places in which the flies 

breed. 
6010. Have you ever found Glossina morsitans in 
any area in which game was so scarce as to be 
practically non-existent ?—No. 

6011. You are aware, I suppose, that other 
observers have made statements to the effect that 
they have found Glossina morsitans in numbers in 
practically gameless country ?—Yes. 

6012. But that has not been your experience P— 
No, except this area near Broken Hill, where game is 
certainly scarce and fly is numerous. I have passed 
through that area and there is evidence of the 
presence of big game, but the game animals them- 
selves are very rarely seen. That may be’ partly 
because they are extremely shy and partly because of 
their scarcity. 

6013. Are the game animals in the area relatively 
scarce as compared with other areas do you think P— 
They certainly are. The place is close to a iarge 
settlement and a considerable amount of shooting 
goes on over the area. 

6014. How about the fly in the area; is that 
relatively scarce as compared with other areas of the 
same natural physical character —It is said to be 
amongst the thickest fly in Rhodesia at one point. 

6015. The fly is thickest in Rhodesia there, 
although the game animals are scarce ?—That is the 
statement which has been made to me. Dr. May will 
give you definite evidence on that as he is familiar 
with the area. 

6016. Does Glossina morsitans feed readily on man 
or reluctantly P—Very readily. 

6017. Have you noticed any difference in the 
degree of avidity with which Glossina morsitans will 
feed on aman and, say, a water-buck or any other big 
game animal ?—When an animal has just been shot 
and men are standing round it, the fly is more attracted 
to the animal than to man. One is rarely bitten when 
standing over an animal recently killed, although the 
fly keeps feeding on the animal. That is the only 
evidence I could get on the matter. 

6018. From what you know of the bionomics of 
Glossina morsitans, do you think it possible that this 
fly in course of time, by dint of necessity, that is to 
say, by force of having to feed on a certain animal, 
ora certain group of animals, because those animals 
are most numerous or most accessible in its district, 
acquires a natural predilection for those animals 
which might again disappear in course of time in 
favour of another animal or another set of animals if 
the first set of animals were removed ?—That I do not 
know. 

6019. I put that to you for two reasons, one of which 
is that it has always seemed to me that the alleged 
partiality of Glossina morsitans for the African buffalo 


in Africa south of the Zambesi was probably due to 
the fact that the tsetse-fly and the buffalo were thrown 
together by force of circumstances. They both lived 
in the same places, and as Mr. Selous has said, the 
buffaloes were more numerous than all the rest of the 
game put together, and therefore by constantly feeding 
on the buffaloes the flies in those districts perhaps 
acquired a special predilection for that kind of blood; 
do you think that that is likely P—-I do not think so. 
It is very difficult to say whether they have a prefe- 
rence for any one animal over another, except in the 
instance I have given of the antelope and mau. 

6020. Iam not suggesting that they actually have 
an inherent preference, but that the force of habit 
during a certain time amounts to something, and that 
when the habit is broken by the snapping of one link 
in the circle, the habit may change and they may 
acquire a predilection for something else. You have 
not any observation to support that?—I have no 
observation to support that. 

6021. Have you ever known Glossina morsitans to 
imbibe vegetable juices P—-We have observed it in the 
laboratory to settle and thrust its proboscis into a ripe 
water melon, but by dissecting the fly afterwards, I 
was able to find no trace of the vegetable organism 
inside. : 

6022. So that the action of the fly in that case may 
have been merely occasioned by curiosity ?—It may 
have been or it may be that in some way it can suck 
off a little moist air from such a position. It will 
apparently feed on a piece of wet blotting-paper in the 
laboratory, but if the fluid is staimed and the fly is 
afterwards dissected, no trace of stain can be found 
inside. There, again, it looks as if the fly were able to 
suck up the moisture in the air rather than any actual 
fluid. 

6023. You have no evidence that the fly normally 
feeds on anything butt blood P—None. 

6024. You say in your summary that the effect of 
undigested avian blood on pregnant flies caused their 
offspring to be smaller than usual ’—Yes. 

6025. Were the larve viable? Would they produce 
flies?—Very frequently a very small pupa and a 
deformed adult is produced. 

6026. But can you say whether abnormally small 
larvee, due to the mother having been feeding on bird 
blood, would give rise toa perfect flyP—Yes. There 
are instances in the box of pupz which I pass round of 
deformed and very small pupze which did produce 
perfect flies. The very small ones would produce 
perfect, flies, but the deformed pupz would produce 
deformed flies. 

6027. You have got perfect pupe, although small, 
from flies feeding on bird blood P—Yes, as small as 
5 millimetres in length. 

6028. Have you carried those on to the next genera- 
tion, and ascertained whether or not the resultant flies 
could breed ?—I have endeavoured to do so, but I only 
got one healthy larva in the second generation with the 
birds and one aborted larva. In the corresponding 
series which were fed on mammalian blood, there was 
no breeding at all. Those fed on birds were fed again 
with bird’s blood; those fed on mammals were fed 
again on mammalian blood. In the mammalian series 
no breeding at all occurred. In the avian series, two 
flies became pregnant, one produced a healthy pupa 
and one produced an aborted larva which died. That 
was probably due to the effect of the season. At the 
time the experiments were made it was very cold 
indeed in the laboratory, and breeding amongst the 
wild flies was at a minimum also, so that would 
probably account for the mammalian ones not 
breeding. 

6029, Do I understand that you carried the avian 
fly to the third generation? The fly which had fed on 
bird blood produced a living larva which in its turn 
gave rise to a fly P—Yes. 

6030. So that so far as your experiments go (of 
course they are not complete, and they need to 
be carried further) we have no reason to suppose 
that Glossina morsitans would die out if the whole 
of the mammals in its area were removed, and the 
flies were henceforward restricted to a diet of bird 
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blood ?—That would really depend upon their ability 
to feed on birds, which is a very important factor. 
There is no doubt that they do, to some extent, feed 
on birds, but whether they could take their entire diet 
from birds or not is a different question. A bird is 
able to reach with its beak any part of its body, and 
when alert would undoubtedly pick off any tsetse 
that commenced to bite it, whereas the antelope is not 
able to knock the fly off from any part of its body. 

6031. May not a bird be bitten and fed upon while 
asleep —Certainly. As I said earlier in my evidence, 
that probably occurs to some extent. 

6032. But at any rate, so far as your own 
experiments and observations go, a diet of avian blood 
on the part of Glossina morsitans would not necessarily 
lead to, if I might say so, race suicide P—It would not, 
so far as my experience goes. 

6033. (Sir Hdmund Loder.) All the country you 
were in, in Rhodesia, had some sort of game in it I 
suppose ?>—Yes. ‘ 

6034. So you are not able to answer the question 
whether the fly can exist in country where there is no 
game? That did not come under your observation ?— 
No. 

6035. It has been suggested that clearings round 
villages and roads would assist in keeping flies from the 
inhabitants. Is it your opinion that it would help P—I 
think that some experiment should be carried out in 
clearing. One is hearing at present a great deal about 
it, but there is absolutely no evidence available. 

6036. I suppose there are some villages where, not 
for this purpose, but for other purposes trees have 
been eut down; and is it not known whether the flies 
come into those villages as much as they do when they 
are able to hide amidst trees? Villages always are in 
some amount of clearing and trees hardly ever come 
quite up to the village. The fly rarely gets into the 
villages at all in any case. It is possible that it is the 
smoke in the village which keeps it out. There is 
something in the village which makes it unattractive to 
the flies. 

§037. You spoke just now about a place with a mile 
of clearing where it was apparently quite safe P—Yes. 

5038. So apparently less than that would be some- 
thing and less than that would do something less. 
You have no idea of what number of hundred yards 
would be really of any value P—No. 

6039. A mile you think is sufficient?—A mile 
apparently is quite sufficient. 

6040. (Professor Newstead.) Was your camp actually 
in fly area P—Yes. 

6041. Did you clear the bush or surround the camp ? 
—At the Ngoa Camp we had a clearing 120 yards 
long by 70 yards broad, and the houses were in the 
middle of it. 

6042. Did the fly come into that area >—Frequently. 

6043. Following yourself or your boys or volun- 
tarily crossing it?—Last year it frequently came 
into my house and quite on its own initiative. I have 
had as many as seven or eight in an afternoon come in 
when I have been there. 

6044. Would such days be bright sunny days or 
dull and rainy ?—At that time the weather was bright 
andsunny. ‘The fly is not very active in dull weather. 

6045. You said that tsetse-flies rarely come into 
native villages, and you said also that you thought that 
possibly the presence of smoke (from burning timber 
I take it) might have some detrimental effect on the 
flies or might act as a deterrent >—Yes. 

6046. Would you not think it was due to the 
absence of suitable vegetation?—It is a very difficult 
matter to say exactly what it is that keeps them away. 

6047. There is a certain amount of land under 
cultivation, is there not, in the immediate neighbour: 
hood of the villages ?—Yes, that is usual. 

6048. And the crops under cultivation afford a 
totally different shade-giving vegetation from that 
which you would get in a forest ?—It would certainly 
be a different quality of shade. 

6049. What is the exact extent of area over which 
you have continually conducted your investigations 
regarding the bionomics of Gidéssina morsitans ?—At 
Ngoa the work was confined to an area of some 


25 square miles around the camp—about five miles in 
each direction. 

6050. You personally conducted the major portion 
of the investigations, 1 take it >—Yes. 

6051. That is to say, you did not rely upon the 
evidence which the boys brought into camp ?—No; [ 
never do under any circumstances. 

6052. Have you noticed that Glossina morsitans is 
markedly gregarious during the dry season, and that 
during the rains it distributes itself over a much wider 
area P—I have not found it to be so. 

6053. Not in any portion of the particular area in 
which you have conducted your investigations P—No ; 
it has not been my experience at all. 

6054. What was the relative number of flies present 
in any given area—I speak more particularly of those 
areas in which you found pupe ?-—In the particular 
piece of country in which I found most of the breeding 
places the fly was very dense indeed—exceptionally so. 

6055. Could you say roughly how many tsetse-flies 
were present at a time?—No, that would be quite 
impossible. 

6056. Would you say four or five surrounding one 
of your boys or would you put the number at 40 or 
50 ?—It varies so from day to day that it would be 
quite impossible to say. I have not seen them in that 
area as described in some areas like a swarm of bees 
for instance. We did not get that in the area. 

6057. Could you give us some idea as to the 
largest nunber of flies that were present in any one 
spot? Did you find that they were more attracted by 
khaki than by any other coloured garment ?—Yes, they 
appeared to be so. They appear to be more attracted to a. 
khaki jacket than to a black one, and white they seem 
to dislike. 

6058. White acts more or less as a repellent to 
them ?—Yes. 

6059. I want to get from you, if it is possible, some 
information regarding the relative abundance of the 
flies in this particular area, because as one travels 
through a fly area one notices day by day that there 
are a certain number of flies present on your porters 
or on your men or on your companions. Is it not 
possible to say whether there were 4 or 5 or 20 or 30 
or 40°2—I have made no notes on the matter and 
therefore I cannot make any statement, because my 
recollections of different days confuse themselves in 
my mind. I remember days when they were extremely 
numerous, and other days when very few were seen. 
It depended upon the weather conditions. 

6060. I am very anxious to get some information 
on that point, because when I traversed a portion of 
Nyasaland myself I found there that the maximum. 
number of flies present on one person at different times. 
was about eight or nine, but rarely more than twelve. 
Would you consider that a fair average number of 
flies P—That would be about an average. 

6061. Did you find pupz in districts where you got 
such a high average more abundant than in districts. 
where the average was lower P—My continuous work 
in searching for pup has been confined almost entirely 
to this one small area of two square miles abont which 
I have spoken. I have found them also on the Kafue 
River, where the fly is much scantier. I was accom- 
panying Mr. Eminson. ; 

6062. There were two or three flies present at a 
time >—Yes, it was a very common experience on 
a suitable day to see no fly at all. 

6065. You have found pup of Glossina morsitans. 
in a large number of different places. They occurred 
in varying numbers, I think you said, and you found 
an average number of 5:25 present on each of these 
various sites ?’—Yes. But that number referred to 
123 positions generally scattered. If those near the 
paths, &c. are included, the average of the whole is 
about 12, 

6064. I think in your earlier experience you also 
found a number of pupe of this particular species of 
tsetse-fly in a rot hole which was of a rather peculiar 
form. Unfortunately I have not with me the picture, 
but you will probably recollect it. It is a cup-shaped 
cavity fully exposed to the light, so far as one can 
judge from the photograph, and during rains it would 
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form a natural sort of rain gauge, and would hold. up 
the water, I take it, would it not ?—Yes. 

6065, Did you find pup in that particular rot hole 
during the rainy season ?—No. I searched that par- 
ticular cup several times last year and found no more 
pupe in it but a number of empty cases. 

6066. You would infer from that, then, that the 
larvee were dropped in that particular recess during 
the dry season >—I should imagine so, because in the 
wet season quite a pool of water was formed inside it. 

6067. And naturally, of course, the pupe would 
die if they were placed there >—Yes, they would. 

6068. Did you find any pupe at all in places which 
would be accessible to gallinaceous birds P—Yes. In 
some cases the larvee are dropped on to ground which 
is extremely hard and the larva in its efforts to find 
somewhere to hide has been known to creep a distance 
of 18 inches away from the shelter of the tree. Then 
again some of the trees are raised as much as two or 
more feet above the surface of the ground, and any 
bird would be able to scratch below them. 

6069. From your experience, you, I take it, assume 
that a number of individual flies would deposit their 
larve in one spot P—Yes. 

6070. The pupe you find in such places are not the 
progeny of one particular individual P—No. 

6071. Did you collect those pupe ?—Yes. 

6072. Did you breed out the flies?—I bred out 
some of them, not all, because I had to leave the place 
in which I was working and go to another part of the 
country, so that I could not follow the work up 
entirely. 

6073. Did they hatch owt more or less simul- 
tuneously or did they continue to hatch out over a 
relatively long period ?—It would have been over a 
long period. [had many of them under observation 
for one month and they had not hatched out. 

6074. Some had not hatched out then P—No. 

6075. What is about the average period ?—I did 
not follow that work out with these particular 
pupe collected in nature long enough to make an 
estimate. 

6076. You made some reference to parasites. 
When you had those naturally found pup in the 
laboratory, did you find any parasite hatch out from 
them ?—Yes; one Bombyliid fly emerged. 

6077. But no Chalcidid parasite P—No. 

6078. Do you think that shade is necessary for the 
pupe ?—I think not for the pup, but the fly only 
rests in shady positions. They are frequently in such 
places that for; some hours of the day they get the 
direct sun. The general forest is of a shady nature, 
but the individual pupe may be in what one may 
describe as sunny positions. 

6079. (Mr. Buxton.) I would like to have your 
idea a little more about the - practicability, from your 
investigations, of exterminating the insects over a 
certain area. What is the area shown by this plan of 
your’s ?—That is about two square miles in area. 

6080. From your experience, if you were set to do 
it, do you think you could exterminate the pupz laid 
there at any given period ?—It would be possible, I 
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6091. (Chairman.) You have been good enough to 
send us from time to time reports, and we have read them 
with great interest. They are of great importance on 
the question we have to consider. I propose to put a 
few general questions to you, and any other questions 
will be asked by other members of the Committee. 
You have now had a very large general experience of 
the incidence—I will not say the spread—of sleeping 
sickness ’—Yes, since 1909. 

6092. Am I right in supposing that in the district 
in which you are the fly you have to deal with is 
morsitans.and the trypanosome rhodesiense >—We have 
had both varieties of sleeping sickness to deal with. 
The gambiense is finished; the measures taken have 
proved successful and there is no more of that disease. 
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think, to destroy all the breeding places in that area 
but it would mean an immense amount of labour. 

6081. Do you think that carefully as this plan is 
prepared by you, you may have missed some breeding 
places ?—I think it probable that I have only found a 
small proportion of those that actually exist, because 
a tiny little branch may shelter a number of pupe. 

6082. Having carefully marked the spots you could 
exterminate, I suppose, the pupz found there ?—They 
could, of course, be collected by hand, but the number 
which I found in July and August, which was about 
700, must have been very small compared with the 
number which were actually in the area at the time. 

6083. If it would be so difficult in a small area such 
as that, it points to the extreme difficulty of general 
extermination, does it not?—It would be extremely 
difficult. 

6084. (Chairman.) You say, if you remember, in 
your memorandum rather positively, “ Flies are unable 
to breed on a diet of reptilian blood.” Is it not a 
matter of experience that any experiments with captive 
flies as to breeding must be highly fallacious ?—I think 
it may beso, but reptilian blood seems to be entirely 
unsuited to the fly compared with other bloods. 

6085. Why ?—-Because of the rapidity at which 
they die off if ever fed on reptilian blood. 

6086. I follow that, but do you feel quite as sure 
as you suggest here that that would happen in nature, 
and that they would die as speedily on reptilian blood ? 
Apparently they would, if confined to that diet. 

6087. I do not say they may not, but do you really 
feel confident that that which you found happened in 
the laboratory could at all assuredly be said to be 
likely to happen in nature ? Can anything of that sort 
which happens in captivity be taken as a guide ?—Not 
with absolute certainty. The conditions of nature, of 
course, are different from those in the laboratory. 

6088. Rather on the same ground, I would like to 
ask you a question about your alternative experiment 
of a fly-proof cage—could you really draw inferences 
with any safety from what happened to a fly living 
under such very artificial conditions ’—The cage would, 
of course, be very large. 

6089. That does not quite meet my point. There 
are many things in the natural life of a fly (we may 
know them or may not know them) which one would 
expect to be very different from life in a fly-proof cage, 
I only want to know whether you really think, 
assuming certain things to happen, when an experiment 
is tried, you can rely on the results. I want your 
opinion about it, that is all—Perhaps if the details of 
the experiment were more fully known it would answer 
the question. The experiment consists of two parts. 
In the first part the flies are enclosed in the cage with 
a fauna of small animals and birds. In the event of 
their disappearing the experiment would be repeated 
with the introduction of larger animals. 

6090. I follow that, but could you with artificial 
conditions like that rely upon what happened as 
indicating what would happen in nature P—I think so, 
if the fly disappeared at first and with the introduction 
of the larger animals was able to breed. 
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called in and examined. 


The only active disease at present is the morsitans- 
transmitted disease. 


6093. Am I right in saying that the recent reports. 
that you have been good enough to furnish relate to 
morsitans and rhodesiense ?—Principally. 

6094. You have watched it very closely for a long 
period. Do yousthink it—the disease itself in man 
is increasing, stationary, or decreasing ’—It is slightly 
inclined to decrease. The number of cases found this 
year have been less than the number found last year. 





6095. There is no very substantial change, as 
I understand ?—No. The proportion to population 
this year is less than 1 per 1,000. It was slightly over 
1 per 1,000 last year. 
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6096. What is the population on which you are 
basing your calculation? I would like to get it on the 
notes.—Approximately 100,000 people. The popula- 
tion actually individually examined amounts to about 
40,000 people. 

6097. The population in the country in which you 
have searched for sleeping sickness is about 100,000 ? 
-——Yes. 

6098. Do you think from the habits of the natives 
that many cases are concealed from you?—No,I do 
not think that any cases are now. 

6099. If we are rightly informed, the disease that 
arises from morsttans and rhodesiense is a very virulent 
disease, in which symptoms of great violence appear in 
a short time ?—Yes. Medical examination is only 
practicable once a year in the dry season, but the 
census returns which are made every month by the 
different district officials account for all deaths which 
take place, and it is possible to judge roughly how 
many have happened as the result of sleeping 
sickness. 

6100. Although you have only examined 40,000 
people my point is, that if there had been 60,000 or 
80,000 cases would you have heard of many or all ?— 
Every one of them. 

6101. Therefore, the whole population does form a 
guide ?—Yes. 

6102. What is the whole population of Rhodesia ? 
—Northern Rhodesia ? 

6103. Yes.—I think it 
million natives. 

6104. Do you have reports from there as to the 
spread of sleeping sickness ?—Yes, from every district. 

6105. Do they confirm the view that you have 
expressed P—Yes. I do not know if it is understood 
that morsitans areas do not cover the whole of Northern 
Rhodesia. 

6106. No; I quite follow that. Taking that popu- 
lation, can you give me at all in round numbers the 
number of cases that you have detected of sleeping 
sickness ?—Morsitans ? 


is something under a 


6107. Yes—About 120 since the start of the 
disease. 

6108. Since when ?—Since the disease was first 
discovered. 


6109. What was that date P—1909. 

6110. Thatis 45 years. Then by what figure should 
you multiply that number to give us an estimate of the 
amount of disvuse, including cases of which you do 
not hear P—I think you would be within the mark if 
you multiplied it by three, perhaps. 

6111. How does that mortality compare with that 
from other local diseases ?—It has been very much less 
than the mortality from smallpox for the last two 
years. 

6112. Isita country where there is much malaria ?— 
Yes. Every native is infected, but it is very difficult 
to give any estimate of what mortality occurs as the 
result. 

6113. Is there much syphilis P—Yes, in places. 

6114. From what you have learnt and from what 
you have seen, do you think the disease is a new disease, 
or has it been endemic there for years ?—I think it has 
been endemic for years. 

6115. Under what conditions, if any (of course 
you cannot prophesy) do you see any probability of 
epidemic conditions arising ?—I can see none. 

6116. You cannot suggest any particular circum- 
stances that would be likely to lead to an epidemic 
form ?—I fancy that the present state of the disease is 
due to the relative immunity of the population. If 
that should break down no doubt there would be an 
epidemic. Ido not know what would break it down. 

6117. Do I understand your answer to me that you 
are of opinion that a large number of men are in fact 
infected, but no evil results follow ?—I do not know; 
I am not able to say. 

6118. So far as your experience goes, have you 
found cases where there was no disease, but there have 
been trypanosomes in the blood 2—No, never. 

6119. That is probably because you have not looked 
for it. You would not look fér that, would you ?— 
1 do not quite follow the question. Do you mean that 
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the. human being can carry the trypanosome without — 


showing signs ? 

6120. Or without acquiring the disease P—I know 
of no such ease; I do not think that is possible. 

6121. I am really following up your own answer. 
You. said you thought that there was comparative 
immunity, and if you acquired immunity you resist 
that which would cause the disease. Do you mean 
that men are largely infected, and that no conse- 
quences happen? It might be that or it might be that 
men were not infected at all?—I think it is possible 
that they may be infected, but not to an extent which 
is demonstrable. An infected fly may possibly bite an 
individual and the immunity acts almost instanta- 
neously and prevents the contraction of the disease. 
Ido not think there would ever-be a stage when the 
trypanosome would be in the circulation with no disease 
resulting. ; 

6122. Generally on that head, I take your view to 
be that the disease does not loom very large at present 
in the bill of mortality P—No—very very small. 

6123. To the best of your judgment it is an old 
disease and is endemic P—Yes. 

6124. With regard to the cause of the disease when 
it arises, that is the conveyance of the trypanosome to 


man, you have yourself worked with trypanosomes, have 


you not ?—Yes. 

6125. And no doubt you have worked with the 
trypanosome which I will call for the moment bruced ? 
—Yes, but not to any very great exteet. 

6126. You have worked with the trypanosome that 
we call rhodesiense —Yes. 

6127. Can you distinguish between the two in any 
way ?—No. 

6128. Hither morphologically or experimentally ?— 
No. 

6129. Have you experimented with both P—I cannot 
say that I have personally, but I have seen experiments 
carried out by Dr. Kinghorn. 

6130. Speaking quite broadly from what you have 
done yourself and from what you have learnt, do you 
consider that the two trypanosomes are identical >— 
Rhodesiense and brucei ? 

6131. Yes. Are they the same in your opinion P— 
Yes, I think so. 

6132. You think they are the same. I put it to 
you as it is a question which has been very much 
discussed ; they being the same, would your theory of 
immunity alone be sufficient to account for the fact 
that where wild game are found tolerant of this try- 
panosome (speaking broadly for the moment), practically 
domestic stock are always destroyed and man suffers 
hardly at all P—I do not quite follow you. 

6133. There is a trypanosome which, if it be 
brucet vel rhodesiense, would produce nagana in animals 
and sleeping sickness in-man. Where you find that 
trypanosome in large quantities in the blood of wild 
mammals and you find that cattle and domestic stock 
always died and that man hardly suffers at all, is the 
doctrine of the comparative immunity of man sufficient 
to account for that great difference >—I think so. 

6134. You think it is sufficient P—I think so. 

6135. You are, no doubt, aware of Dr. Taute’s 
experiment ?—Yes. 

6156. I suppose you say than an experiment on 
one man cannot be conclusive ?—It cannot. 

6137. In a sense, is not that experiment in the 
manner I have indicated being constantly repeated, as 
men are constantly*being bitten by flies with regard 
to which there is the same likelihood of infectivity as 
with regard to flies that bite domestic stock, while 
domestic stock die and man suffers notat all? Would 
not that primarily (there may be other explanations) 
point to the trypanosome of wild game being a 
trypanosome pathogenic to cattle but not pathogenic to 
man ?’—Yes, I think so. The proportion of flies infected 
has been demonstrated roughly to be 1 in 500. One 
does not know how often a man is bitten, but nothing 
like as often as the ordinary domestic animal. 

6138. Is that so?—I do not think that any in- 
dividual who can protect himself is bitten to the 
extent that the domestic animal is. 
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6139. Am I right in supposing that the domestic 
animal, except when travelling, is generally kept in a 
comparatively cleared area ?—Yes. 

6140. And is it also the case that men have con- 
stantly to leave the cleared area and work in the bush 
on their business and are more exposed ?>—But they 
adopt to some extent preventive measures against the 
bites. 

6141. Do the natives P—Yes, they all swish the 
flies away, which is the only preventive measure to 
adopt. 

6142. How far does that take us? Is the native 
very seldom bitten ?—I did not say he is very seldom 
bitten, but he is not on a parallel with the domestic 
animal, which may be bitten a hundred times in an 
hour, whereas if a native was bitten 10 or 12 times a 
day that is about as much as he would be. 

6143. Does that apply to domestic stock tethered ? 
—No, it would not. 

6144. You are aware that an experiment has been 
suggested to test mainly the relations of wild mammals 
and fly—putting it quite shortly. I will give you the 
details of the experiment in a moment. The main 
object that everybody must have in view would be the 
elimination of the fly >—Yes. 

6145. That is the carrier without which the disease 
could not be conveyed ?—Yes. 

6146. Are you of opinion that such an experiment 
as is suggested, if a suitable place could be fonnd, 
should proceed or that we should first follow further 
entomological research as to the bionomics of the fly ? 
—I am of opinion that further work should be done 
on the life history of the fly before the experiment be 
attempted. 

6147. On the other hand, to put it in another way 
for the moment, might not the results of the experi- 
ment (I do not say they would) be such as to be of 
assistance to entomologists embarking on further 
inquiry >—Yes. 

6148. There are arguments both ways, I suppose ? 
—It would be the more expensive way of going about 
the necessary work in connection with the bionomics of 
the fly. 


6149. From what you have learnt so far of the 
results of entomological research, are you yourself 
hopeful of facts being ascertained that might lead 
to the possibility of the destruction of the fly ?— 
Moderately hopeful. 


6150. Has that side of the work, in your opinion, 
been sufficiently developed so far?—I do not think it 
has. I do not think anything has been done really 
except on a very small scale in Northern Rhodesia as 
regards morsitans. 


6151. Should you be hopeful of really valuable 
results if considerable attention were systematically 
devoted to that side, and the representatives of foreign 
governments in East Africa consented to work on 
similar lines >—I should. 

6152. It would be desirable, would it not, that 
any entomological research should be over as extended 
an area as possible, and naturally that as many people 
as possible should be employed on the work ?—Yes. 


6153. Next to the elimination of the fly, its banish- 
ment from inhabited villages, roads, passes, and fords 
is the best thing, with present knowledge, is it not? 
—Yes. 

6154. As to clearing (I will limit myself to morsi- 
tans) having regard to the habits of the fly in the bush, 
do you think that it could be effectively done firstly, 
over a considerable area round villages; secondly, by 
roads, passes, and fords and places frequented by people 
or cattle? Iam not asking for the moment about the 
flight of the fly but as to the actual labour, and the 
possibility of clearing to any large extent. Would it 
be beyond possibility ?—I think that clearing, if every- 
thing is favourable, if expense is not a consideration 
and labour is plentiful, is an effective measure, but it is 
a measure which'can only be taken over the enormous 
areas with which we have to deal at enormous expense 
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with a very great amount of labour, and it has to be 
done at least two or three times a year to be effective. 


6155. As often as that ?—Certainly twice a year. 


6156. Would that be the case if, after clearing, 
there was burning ?—Possibly after a thorough clear- 
ing by stumping and burning it would not require 
further attention for a year, but after that I think you 
would have the same trouble and you would have to go 
through the same process twice every year. 


6157. You would not like to commit yourself to a 
cost per acre, I suppose ?>—No, I should not; it varies 
so much with the price of labour. 


6158, Then as to clearing by-roads, because that is 
a matter of great importance, do you think it would be 
possible, so to speak, to schedule main roads and make 
all stock travel by those roads, when cleared, as a 
matter of administration >—I think matters could be 
improved by doing it, but I do not think it can be 
guaranteed that there would be no fly and no infection 
The fly would be very much reduced. 


6159. So far as funds were available, am I right in 
saying that, on present knowledge, firstly the destruction 
of the fly, secondly, clearing, would be the best course 
to pursue, and so far as the experiment might assist 
towards further knowledge the experiment would be of 
great value? Is that fairly correct 9—I do not quite 
follow the question. 


6160. I mean an experiment to test the connection 
of fly and game in a selected area by exterminating or 
expelling game ?—And ciearing at the same time ? 


6161. 1 am taking the three. The first object is 
to get rid of the fly ?—Yes, that is the first object. 


6162. Pending that, clearing would be of the 
greatest value, with our present knowledge, would it 
not ?—Yes. 

6163. Then as regards the experiment, if it con- 
tributed to that knowledge should it not be undertaken 
as soon as may be ?—Yes, certainly. 

6164. At the same time ?—Yes. 


6165. (Mr. Buaton.) I would like to ask you a 
question about the immunity or partial immunity. 
Would that be the same sort of immunity as human 
beings who have been inoculated against smallpox 
have? Is it in that sense that you use the word ?—I 
use the word as a conjecture altogether. The exact 
nature of immunity against trypanosomiasis is not 
known, I think. 

6166. Exactly ; but do you look upon it as 
analogous to the immunity which, apparently, the 
game animals enjoy ?—Yes. 

6167. In their case it is proved that they carry 
brucet in their blood ?—Yes, quite so. 

6168. That the trypanosomes apparently thrive ? 
—Yes. 

6169. Then in your opinion there must be some 
difference between the action of the blood upon the 
trypanosome in the case of man and in the case of 
animals, because I think you said that you did not 
believe that the trypanosome could exist after a human 
being had been bitten by an infected fly P—Without 
his showing the disease ? 

6170. Yes, without his showing the disease.—I do 
not think so. 

6171. Do you draw a distinction between the effect 
on an immune, or partially immune, man and a game 
animal also immune?—Yes. There must be that 
distinction. I do not know what the nature of the 
immunity in either case is. 

6172. Is it possible that the human beings who are 
bitten are exactly in the same way immune? What are 
the facts upon which you found the distinction that 
you draw? Have you examined the blood of healthy 
natives to such an extent that you can confidently say 
that there are no trypanosomes in them, and that they 
only exist in diseased cases P—I can confidently say 
that in no case in which I have found trypanosomes 
is the disease absent, and I have examined thousands 
of natives’ blood. 


O 


210 


DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SIOKNESS: 


nnn LE EEEEEEEEEEE 


5 February 1914.] 


Mr. AvyrmEeR May, M.D. 


(Continued. 





6173. I think you said that 40,000 in the area you 
are dealing with have actually been examined P-—Yes, 
this year. 

6174. What is the nature of that examination ?— 
Palpation principally (gland palpation) and all doubtful 
cases have their blood examined. 

6175. (Professor Newstead.) Have you had any 
personal experience at all with regard to clearing ?— 
Yes, with regard to clearing for Glossina palpalis. 

6176. Have you had any experience at all with 
regard to clearing for Glossina morsitans ?—Very small 
experience of artificial clearing, and a large experience 
of natural clearing with regard to morsitans. 

6177. By natural clearing what do you mean? I 
do not quite understand.—Take a country in which 
bush is present. For instance, you may have two or 
three square miles of open country absolutely free from 
morsitans, and absolutely surrounded by bush and thick 
morsitans. 

6178. Morsitans is absent in the open area ?— 
Morsitans is absent in the open area. 

6179. You have done some clearing in the morsi- 
tans area ?—Yes, in the immediate vicinity of Huropean 
settlements and native villages. 

6180. Did you find it necessary to clear a piece 
twice a year P—Quite necessary. 

6181. What was the nature of the vegetation of 
that particular area ?—The ordinary bush that occurs 
all over Northern Rhodesia. 

6182. What are the kind of trees, for instance, that 
preponderate in a typical fly country )—They are very 
varied, I am afraid. I do not know their botanical 
names. 

6183. Or their native names ?—No. 

6184. You have cut down different kinds of trees ? 
—Yes. 

6185. And the result has been that the second 
growth which has arisen from the stumps has afforded 
sufficient shade for tsetse-flies P—Yes. 

6186. And you have found it necessary to repeat 
the clearing P—Yes. 

6187. That is in typical forest country P—Yes. 

6188. The type of vegetation is markedly different 
from that which you get in a Glossina palpalis area ? 
—Yes. 

6189. You probably know that the vegetation 
grows much more rapidly along the river courses in 
palpalis areas after it has been cut down, than is the 
case in *norsitans areas >—I do not know that it is so. 
At the beginning of the rains, vegetation starts. I 
think it grows as quickly on the river bank as else- 
where or vice versa. 

6190. (Sir Edmund Loder.) You have been treating 
the natives, I suppose, who have been ill from sleeping 
sickness >—Yes. 

6191. Have you had any success or any cures ? 
Not with morsitans-transmitted disease, we have never 
had a recovery from this type of trypanosomes. 

6192. We have been hearing about some newer 
treatment up the Nile and in the Lado district. Have 
you tried any of those?—-We have tried atoxyl and 
salvarsan (606). 

6193. But you have found nothing of any use ?--- 
We have had encouraging results to some extent but 
no recoveries, 

6194. With regard to palpalis have you got on 
better? -— Yes; that yields very readily to atoxyl 
treatment. 

6195. You make great distinction between the two ? 
—There is a very great distinction. 

6196. (Mr. Austen.) Referring to your examination 
of the 40,000 natives, I gather that in the cases where 
you found gland enlargement you invariably found 
trypanosomes of some kindP—No. Gland enlarge- 
ment is simply looked upon as an indication for 
further examination; the great majority of gland 
enlargement is due to other causes. 

6197. You told us that you never found trypano- 
somes without finding the diseas¢?—No. 

6198. In how many cases did you examine the 
blood of natives P—I personally did not examine the 








40,000 natives this year. That is the result of the 
work which has been done in the area this year. 

6199. By your medical officers ?—Yes, by various 
medical officers. 

6200. In how many cases out of the 40,000, has the 
blood actually been examined? Can you give the 
Committee any idea ?—Roughly in about 20 per cent. 
I gave a report just now to the Secretary which shows. 

6201. That leaves 80 per cent. in which no blood 
examination has been made ?—Yes. 

6202. I gather that you consider that the bulk of 
the population is probably immune. That being the 
case why should not the immunity (the Chairman put 
something of this kind to you) be of such a nature that 
human beings are actually tolerant to the trypanosome 
and maintain the trypanosome in their blood without 
contracting the disease, Just as wild animals can have 
trypanosomes in their blood without contracting 
disease >—In the work which has been done in the 
last seven or eight years I think that we should 
certainly have found a good many cases of trypano- 
somiasis in healthy natives, if they were carrying 
trypanosomes and not showing signs of disease. 

6203. There has been a sufficient amount of blood 
examination to lead to that conclusion ?—Yes, blood 
examination is constantly going on. 


6204. Dr. Yorke, I think, found a native in whom 
trypanosomes were present in the blood, but who did 
not develop the disease. He was perfectly well, was 
he not, a year later? Dr. Yorke mentions that in his 
final report published in the “Annals of Tropical 
Medicine ” of Liverpool University ?—I do not know 
that case. 


6205. You have not met with any similar cases P—- 
Never. Has Dr. Yorke followed up that case? 
rather under the impression that every native who has 
been diagnosed as carrying trypanosomiasis is either 
dead or dying. 


6206. That is what Dr. Yorke said in the first 
instance, and in his last report he mentioned the other 
case.—Cases of the disease in the early stages have 
been found in which there is very very little sign of 
illness, but they have got rapidly worse, and in no case 
have trypanosomes keen found without either at the 
time, or subsequently, the disease being very evident. 


6207. Dr. Yorke himself says that the man was 
to all appearance perfectly well a year later. He says 
so in practically so many words.—I am sorry to say 
I do not know that case. 


6208. In the summary with which you supplied the 
Secretary I notice you say, “the question being still 
“ unsettled as to whether the ‘fly,’ game and human 
‘* trypanosomes are identical, though similar morpho- 
* logically ’ and so on. You further say, “ pending 
“ the discovery of a means for the identification of the 
“ trypanosome the destruction of infected stock is 
“ considered advisable.” That is dated the 31st 
January. Have you changed your opinion since then, 
because I gather from what you told the Chairman 
just now that you consider that Trypanosoma brucei 
and Trypanosoma rhodesiense, so called, are one and the 
same trypanosome ?—That means that rhodesiense is 
not to be identified. If that trypanosome is called by 
two different names, bruced and rhodesiense, and there 
are no means of distinguishing which it is, then the 
rhodesiense cannot be identified. 


6209. I do not quite follow your point, I am afraid. 
I have not the slightest doubt that you fully realise 
that it makes an enormous amount of difference 
whether we are dealing with a trypanosome which is 
present practically in the blood of every game animal, 
or with a trypanosome which perhaps occasionally 
occurs in a buck here and there, but is far ess 
common than the ordinary game trypancscme ?— 
My point is that under certain conditions that 
trypanosome may be pathogenic to human beings and 
under certain conditions non-pathogenic, but there are 
no means at present of discovering which the trypano- 
some is or whether it is pathogenic to human beings 
or not. 
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6210. To follow out that line of thought we thought 
we might reduce the total number of actual species of 
trypanosomes to two—perhaps gambiense and brucei 
shall I say—which would include all the others in their 
respective groups ?—Yes. 


6211. And the other names of trypanosomes would 
merely be applicable to phases. Is that what you 
think ?P--- Yes, that is what I think. 


6212, There is a Trypanosoma equiperdum which 
produces dourine, a disease not acquired through the 
agency of a biting fly, though the trypanosome causing 
it is morphologically indistinguishable from Trypano- 
soma brucei ’—Yes. 

6213. Is not that rather an awkward point with 
regard to your opinion?—Ido not know that it is 
awkward. We must admit that we know very little 
about the trypanosome. 

6214. I quite agree, but at the same time we want 
to clear our minds as far as possible, because if we con- 
sider that there is in this case only one trypanosome 
which is generally present in the blood of big game 
and may at any moment become lethal to man, though 
usually it is innocuous, then it is a far more serious thing 
than if we have two trypanosomes, one of which is 
innocuous to man and another, a far rarer one, is 
harmful ?—That is the serious view of the case. 

6215. Since we are now dealing with a disease 
which has been found in half-a-dozen different localities 
in Africa, is it not somewhat curious that that should 
be due to the trypanosome which we have known—I 
was going to say all our lives, but at any rate for the 
last 18 or 19 years, as the Trypanosoma brucei ?—I 
think that considering the extent to which the disease 
has been found up to the present, it might easily have 
escaped notice. 

6216. In different localities P—Yes. 

6217. You think its occurrence in Southern and 
North-Eastern Rhodesia, Portuguese and German Hast 
Africa and Nyasaland is due to the fact that it has 
been looked for?—Yes. There are greater facilities 
for finding it. 

6218. Yes. In the old days of the pioneer and the 
elephant hunter the man who went into elephant 
country for the purpose of money making carefully 
calculated the cost, because he knew he would have to 
go into fly country. He reckoned on losing all his 
horses, all his trek oxen and his dogs, and on getting a 
certain amount of ivory, and he balanced the two; but 
he never reckoned on losing his own life >—He some- 
times lost his life from fever which may have been due 
to trypanosomes. 

6219. I agree.—He did not recognise the fact that 
the fly was a danger to him. 

6220. There was no general mortality amongst 
those men?—There was possibly or probably just as 
much as there is from trypanosomes in human beings 
at the present time. 

6221. You think so ?—Yes. 

6222. Surely the older elephant hunters and men 
of that time were more exposed to being bitten than 
-the modern settler, were they not?—I do not think 
very much more. Everybody naturally takes means 
to prevent being bitten if possible. It is disagreeable. 
The incidence amongst Europeans at present, con- 
sidering the number of Europeans who run the risk 
of infection, is extremely small. 

6223. Mr. Selous did a certain amount of his 
hunting clothed in a shirt?—Yes. You must remem- 
ber that the disease, owing to climatic conditions, as is 
proved by Dr. Kinghorn, is not transmitted during 
the season in which most of the hunting is done. 

6224. In the cold weather P—In the cold weather. 
One may say with a certain amount of conviction that 
you are perfectly safe not to contract sleeping sickness 
in fly areas at a certain altitude and that is where 
most of the hunting is done, during the months when 
most of the hunting is done you can go with almost 
perfect safety on to the plateau of Northern Rhodesia 
between June and August and hunt and be bitten, but 
not contract the disease, 


engine traffic and native traffic. 


6225. I do not want to pursue the subject any 
further, but I willask you one more question with regard 
to it. Yousay that this trypanosome which has brought 
this Committee into being is really after all nothing 
else than the Trypanosoma brucei with which Sir David, 
Surgeon-Major Bruce as he was then, worked in 1895 
in Zululand. It is that trypanosome which here and 
there sporadically, or in certain seasons, acquires pro- 
perties which are pathogenic to man, That is your 
view ?—Yes, that is my view. 

6226, Mr. Lloyd said you could give us some par- 
ticulars about the cost of fencing the area in the 
Lukasashi Valley to which he drew our attention. He 
describes the area as being about 20 miles long and 
6 to 10 broad, and he says that there ought to bea 
stockade 10 feet high round it. That would mean 50 
to 60 miles of stockading?—-The estimate must be 
very approximate. I put it down in my report at 501. 
a mile. 

6227. Three thousand pounds. What would be the 
material of the fence ?—The ordinary pole fence with 
one strand of wire. 


6228. Local wood P—Local wood. 


6229. Would that include trenching or digging of 
any kind ?—No, 50/. a mile would not. A somewhat 
modified form of fence has been suggested with a 
trench to prevent the animals returning into the area. 
Trenching would be the most expensive form. 

6230. Mr. Lloyd said you could give us some par- 
ticulars about the Broken Hill district in which he 
said that big game, as far as he knew, was relatively 
scarce, although the fly was quite common. Can you 
tell us anything about that >—Yes. I can give two 
instances of very thick fly in the absence of game. 
Broken Hill is probably not the best of them. The 
other is a traction-engine road which runs from a 
copper mine called the Kansanshi Mine in North- 
Western Rhodesia into the Belgian Congo to the 
railway. It is 80 miles long. I travelled over it about 
six weeks ago. There was no evidence of game of any 
sort or description anywhere near the road, and there 
was no day on which fly was not very plentiful 
and very vicious. No case of human trypanosomiasis 
has as yet been traced to this area. The altitude of 
this district is 5,000 feet and upwards. 

6231. That is in North-Western Rhodesia ?—It 
extends from Rhodesia into the Belgian Congo. 

6232. Are you sure that there was no game there? 
—I have my own observation to go by. I hunted very 
hard for it, and I have the report of all the people, 
Tt is a road on which there is a good deal of traction- 
T questioned every- 
body who knew the road; with the exception of one 
reed-buck, which had been hunted on to the road and 
killed on the road by wild dogs, no game has been seen 
on the road or near it for two years. 

6233. Are there any small mammals, duiker or pig, 
or things of that sort ?—I think I saw one duiker, but 
practically no evidence of game ; no spoor. 

6234. That is very interesting. With regard to 
the Broken Hill district are the conditions very 
similar ?—With the object of clearing a road which 
was wanted for native traffic, we had recently in the 
Broken Hill district two extensive game drives 
embracing a very large area, and it was very thoroughly 
done. The result of one wasa duiker, and the result 
of the other was two pigs in thick fly. 

6235. What fly >—Morsztans. 

6236. The fly there is quite as numerous, I take it 
from your statement, as itis in other areas where 
game also exists ?—No. At Broken Hillit is not very 
numerous. It is not as numerous as in many other 
places, but it is quite enough to be a trouble and a 
danger to domestic stock. 

6237. What do you consider is the value of the 
game to Rhodesia? Do you consider it an asset, and 
if so, in what respect ?—Financially an asset P 

6238. An asset of any kind. Yousay here, I notice, 
«The general extermination of game is considered to be 
« neither feasible nor desirable.” Therefore you 
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consider the general extermination of game would be 
undesirable. Would you mind telling the Committee 
why you think it would be undesirable ?— Well, I 
consider it would be a pity to lose it without any 
benefit resulting. 

6239. I am very glad to hear you say that—l 
cordially agree-—but I hoped you would point out 
some substantial reasons for keeping the game.—l 
do not know that it has any money value beyond a 
certain amount of commerce it brings into the country 
in the way of shooting parties and the sale of shooting 
licences and that sort of thing. I do not know that it 
has any other commercial value. 

6240. It has been suggested that it might be 
possible to utilise the eland as a draught beast. Do 
you think that that is feasible ?—Yes, Ithink so. Asa 
matter of fact at Kalomo they had or have a pair of 
eland which were quite useful. 

6241. It has been urged that it is economically 
unsound to replace the local mammals by imported 
mammals which are naturally not so capable physically 
of existing in those localities as the mammals on the 
spot ?—I think the eland is the only animal which 
could ever be turned into a draught animal. 

6242. It has been done by the Belgians with ele- 
phants, has it not ’—Yes, but elephants are very very 
scarce. . 
6243. (Mr. Rothschild.) You said in answer to 
the Chairman that you had made use of salvarsan 
and atoxyl, and that there was very little result except 
in the case of palpalis disease. We have had some 
foreign answers to sets of questions which the Com- 
mittee sent out in which it is said that in the palpalis 
disease in the Belgian district, they had had much 
better results with a preparation of iodine, and that 
they had had very serious after results with the use of 
atoxyl. Have you heard anything about that ?—No, 
T do not knowthat. We have had no bad results from 
atoxyl; in fact we have had very good results. I 
know nothing of the iodine treatment; at least, I have 
not tried it 


6244. Now with regard to the experiment of fencing 
in a certain area, do you not think that the experiment 
would be quite vitiated, however wide an area you 
cleared, from the fact that you could not prevent big 
game animals from approaching the fence from out- 
side and so bringing in outside flies >—It would depend 
on the extent of the area included in the fence. If 
the fly is dependent on the game, but it will go away 
again, I think, with the game. 


6245. But we have been told that it would be 
very difficult to clear any fairly large area of small 
animals, such as duiker and pig, and that even if we 
kept most of those out, there are all sorts of small 
mammals which sleep in the daytime in exactly the 
places where the flies would be able to bite them 
during their sleep P—Quite so. That is, I think, one 
of the fallacies about the experiment. 

6246. (Dr. Chalmers Mitchell.) I think you said 
something about having to multiply a number by three.* 
Did you mean that only about one in three of the 
probable actual cases were discovered? It is a guess, 
of course ?—We all realise that there may be cases 
that have not been discovered, and as an outside figure 
I think that you are perfectly safe in multiplying the 
discovered cases by three in order to get the total 
infection. 


6247. Now the population of 100,000 is, of course, 
the population in the fly area ?—It is the population in 
the fly area which is immediately under observation at 
present. 


6248. You have had both palpalis and morsitans 
in your areas P—Yes. 

6249. How do you distinguish between them ?—Do 
you mean clinically ? 

6250. When you have a case how do you know 
which it is? —We presume if it occurs in a morsitans 


area that it is rhodesiense. J 
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6251. You have had both in your district, have you 
not ?—The palpalis disease has been confined to the 
River Luapula and Lake Tanganyika. 

6252. You have no morsitans there ?—There is no 
morsitans in immediate contact with the river or lake. 
In the country in which the rhodesiense disease is found 
there is no palpalis. 

6253, Have you any evidence of any kind—I gather 
you have not—of the attenuation of the disease in the 
last three or four years? I mean to say is each case 
just as serious now ?>—Yes. 

6254. That is what I gathered. Now you have 
been pressed a good deal on the question of the 
possible identity of rhodesiense and brucei, and you 
understand why we have been pressing you P—Yes. 


6255. Sir David Bruce and Drs. Kinghorn and 


Yorke take one view, and pretty well everyone else 
takes another view, about the identity of the two. 
You are rather inclined to take Dr, Kinghorn’s view ? 
—Yes. 

6256. That I follow. Then you speak of the 
immunity of man to rhodesiense or to brucei >—When I 
speak of the immunity of man I put it forward as a 
conjecture as to the reason why, under very favourable 
conditions, the disease is not spreading. 

6257. That is exactly what I understood from your 
answers, and I simply wanted to confirm it,—There 
is no evidence for the immunity beyond Dr. Taute’s 
experiments. 

6258. But that was the other way ?—Dr. Taute 
infected himself with rhodesiense. 

6259. That is the point, did he? He infected him- 
self with a thing which he took to be brucez, and which 
he believed to be brucei—He infected himself with a 
post-nucleated trypanosome which he found under the 
conditions in which rhodesiense is found. 

6260. Under the conditions in which brucez is 
found ?—Quite so—under the conditions in which 
both are found. 

6261. You understand I am only trying to put 
before you the point (I think it is as clear in your 
mind as it is in ours) that immunity is not a scientific 
theory, but is a possible explanation, if it is true, of 
the difficulty of the position ?—Quite. 

6262. It is not a scientific theory at all P—Exactly. 

6263. There is in fact no scientific evidence that 
man is immune to rhodesiense 2—No, none that I know 
of. 

6264. Thank you very much. I believed that that 
was the view that you were taking, but I wanted to be 
quite sure of it.— Exactly. 

6265. (Dr. Chapple.) Did I understand you to say 
that you have solved the problem with regard to 
gambiense ?—In so far as we have no continuation of 
the disease. 

6266. How do you account for that?—By the 
movement of the population. 

6267. You have taken them away from the in- 
fections >—The country in which infection is possible 
has been depopulated. 

6268. The infection still remains >—The fly still 
remains. 

6269. Not the infection ?—I am not in a position 
to say that. We have no means of finding out. 

6270. If you sent the people back would you expect 
them to be reinfected ?—Yes, I should. 

6271. Do you call that a satisfactory solution of 
the problem?—I am sorry if I said that we had 
arrived at a solution of the problem. What I meant 
to say was that, as far as the disease is concerned 
(gambiense), we have no further trouble. 

6272. But still you are not content with that as a 
solution surely?—No. From the point of view of re- 
populating the country, if that be necessary, further 
work must be done with regard to it. 

6273. Do you think that the palpalis area is in- 
creasing and may follow the population which you 
have withdrawn ?—No, it cannot possibly do that, 
because the population has been moved to districts in 
which palpalis life is not possible, 
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6274. You have taken it away from water ?—From 
all big waters. 

6275. Is not that a considerable sacrifice to make ? 
—It cost money originally, but the natives at the 
present moment are very much better off than they 
were before. 

6276. Will it not be necessary, sooner or later, to 
re-inhabit these areas ?—It would be advisable if it 
could be done with safety. 

6277. Do you see any way in which it can be done 
with safety ?—Do you mean, do I see any means of 
exterminating the fly? _ 

6278. Yes. —I see no means of exterminating 
the fly. 

6279. With regard to immunity, what is your 
theory as to the tolerance of native game to trypano- 
somes 2? Is it an immunity which has been engendered 
by long contact with the organism? I am speaking of 
morsitans now.—l am afraid I cannot say. I do not 
know what the immunity is due to. 

6280. The game are tolerant; the domestic stock 
are intolerant ?—Yes. ° 

6281. What is your explanation of that fact? You 
say that the disease is endemic, that immunity has 
arisen or tolerance from long contact with the organism 
in the one animal, and that another animal which has 
never in its past racial history been. in contact with 
the organism, is not immune because it has not been in 
racial contact with the organism. Now, is not. that 
why domestic stock is not immune but game is P— 
Possibly that is the reason. 

6282. Do not those same conditions exist with 
regard to the black and the white ?—You mean with 
regard to human beings ? 

6283. Yes. Taking phylogenetic history the black has 
existed in contact with the organism, and the domestic 
stock has not, and the European has not ?—But we 
have no evidence of the disease being different as 
regards immunity in the native and in the European. 

6284. But would you not expect to find it?— 
Arguing from the point of view that you put to me one 
would expect to find that the native was more immune 
than the Huropean. ; 

6285. And yet you do not ?—Not so far as one 
knows. 

6286. Then how does your theory of immunity 
explain the susceptibility of domestic stock, and the 
insusceptibility of the human beg ?—I do not know 
that it is a theory, I put it forward as a conjecture that 
there may be immunity. I cannot theorise on it 
because I do not know what the factor 1s that produces 
immunity to trypanosomes whether it is an anti-body 
or whatever it may or may not be. 

6287. Apparently there is no absolute immunity 
because some, both black and white, contract the disease 
in a very virulent form ?—Yes. We have no evidence 
to show that some wild animals do not die from the 
O88. Is there any evidence that they suffer from 
the disease ?—There is no evidence either way, as far as 
7 5089. There is positive evidence that they can 
carry the trypanosome and live ?—Yes, but it may be 
the survival of the fittest. a {eee 

6290. What proportion of flies in infected areas 
has been found to be infected ?---One in 500 with the 
trypanosome which is called rhodesiense. 

6291. If stock are bitten frequently and the human 
animal is bitten infrequently, is it not due to the fact 
that there is not very high infectivity among flies P 
Might not the relative insusceptibility of the human 
being be due to that fact ?—That may be so. They 
are certainly very much less exposed to the danger of 
infection than the domestic animal is. — : 

6292. Have you known of an experiment in which a 
non-infected fly has been fed upon a case of human 
trypanosomiasis in a morsttans area and that fly then 
has been fed upon domestic stock and produced 
trypanosomiasis in the animal ?—If you change the 
domestic stock to experimental animals I know of an 
instance of a fly fed on an infected human being and 
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afterwards fed on experimental animals transmitting 
the disease. 

6293. Is not that strong presumptive evidence, if 
not absolute evidence, that the diseases are the same— 
that the trypanosomiasis in the animal and the 
trypanosomiasis in man are due to the same organism ? 
—In the particular instance to which I refer the 
animal died. It was a pathogenic trypanosome. 

6294. And it was a trypanosome pathogenic to 
man ’—Yes. 

6295. The man died ?-—The man died, 

6296. Is not that strong presumptive evidence that 
it is the same organism ?—As ? 

6297. Is it not strong presumptive evidence that 
brucei and rhodesiense are the same organism ?—Yes, I 
think they are. Had that infected fly bitten a 
domestic animal instead of an experimental animal, I 
do not know what would have happened. Experi- 
mental animals are used because one knows what the 
reactions of certain trypanosomes are in their case. 
If a domestic animal had been bitten, instead of an 
experimental animal, for instance a cow or a horse, 
one does not know that the result would have been 
pathogenic, One can only presume. 

6298. Has that experiment not been performed to 
your knowledge?—Not directly with flies. Rhode- 
stense has been proved to be pathogenic to domestic 
animals by direct inoculation. 

6299. You spoke of a road 80 miles long where 
there were flies and practically no game ?—Yes. 

6300. What do the flies feed on there ?—My theory 
about it is, that in the absence of game, flies will feed 
on human beings, and will look for human beings as a 
source of food supply. 

6301. Is there a sufficient traffic of human beings 
along the road to supply them with food ?—Yes, there 
is a very extensive traffic. All the carrying for a 
rather large copper mine is done along that road 
partly with traction-engine transport, and partly by 
native transport. 

6302. Do you think that a certain amount of clear- 
ing on either side of that road would give human 
travellers freedom from being pestered by the fly >— 
I think it would decrease the amount of fly to a very 
considerable extent. 

6303. Mr. Rothschild asked you about the danger 
in an experiment of having an area a mile wide around 
the experimental area traversed by game bringing flies 
up to the experimental enclosure. Would the experi- 
ment not also be vitiated by the flies from the 
enclosure going out and biting the game in the cleared 
area ?—Yes, quite. If we presume that the remoyal of 
the game is not going to remove the flies, it would be 
vitiated. 

6304. What is your opinion about the removal of 
the game? Do you think it would remove the flies P— 
I think if you removed the game and the populaticn 
the flies would leave the area. 

6305. (Chairman.) Is it the case within your know- 
ledge that domestic goats and sheep are in many. 
instances tolerant of trypanosomes ?—-In very very 
exceptional cases goats and sheep are found in fly 
areas. 

6306. They would not have acquired immunity by 
long association with trypanosomes P—As a rule they 
are infected and they do not live long. 

6307. We have had some evidence on that point. 
That is your experience ?—Yes. 

6308. What about domestic pigs ?—I do-not know 
of any instance of domestic pigs in fly areas. 

6309. (Dr. Chalmers Mitchell.) Do you mean that 
they are always killed >—They are very very seldom to 
be found in native villages. 

6310. (Chacrman.) I do not quite understand your 
position at the moment. In the report you were good 
enough to send dated the 31st of last month, you refer 
to an experiment, and in paragraph 3 (c) you say: “No 
importance is attached to the estimation of the effect 
“ on the infectivity of the fly, since there is at present 
“ no known method of identifying the trypanosome.” 
I do not quite reconcile that with what you have said 
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about brucec and rhodesiense being the same. — My 
point is this—that one knows that bruce? is common in 
nature, and one finds a trypanosome called rhodestense 
which is not common. Presuming that they are 
originally the same trypanosome, the difference in that 
one is pathogenic, and one apparently is not, must be 
due to some phase, and I feel now that that phase or 
that stage in the life of the trypanosome in which it is 
pathogenic to man, cannot be distinguished from that 
in which it is not pathogenic. 

6311. Take the two theories—the theory of the 
relative immunity of man and the theory of some 
particular form in which it becomes pathogenic. Is it 
not an equally simple explanation, and perhaps a more 
simple explanation, that the two trypanosomes are 
different altogether? It accounts for it equally well, 
does it not, one being the human trypanosome and the 
other being the nagana trypanosome ?—But one ignores 
altogether in that the fact that they are morpho- 
logically, and in many other respects, very similar. 

6312. I speak under correction, but morphologi- 
cally you would bring in many other trypanosomes 
which clearly are not the same trypanosome and 
would you not equally make gambiense and rhodesiense 
and brucei all the same on a morphological basis ?—I 
do not know how we‘are going to say that any one of 
these trypanosomes, which is morphologically similar, 
is not the human trypanosome. 

6313. I do not say so, but we have had some 
evidence upon it. However, I will leave it. Now do 
you attach any importance at all to direct communi- 
cation through Stomoxys ?—In the human disease ? 

6314. In communicating the disease from man to 
man, from game to game, and cattle to cattle >—You 
are speaking of trypanosomiasis generally ? 

6315. Yes——The disease has almost been proved 
to be transmitted mechanically by Stomoxys in 
cattle. 

6316. That would be under special conditions P— 
Under special conditions. 

6317. Would you regard it as a serious factor >— 
No. 

6318. One general question: what do you consider, 
in the best of your judgment, is the main reservoir for 
the trypanosome that conveys the disease, certainly to 
cattle, possibly to men ?-—The opinion I have formed 
since we have found that the disease has not spread, 
and is not spreading, is that man is the chief reservoir 
of the trypanosome which is pathogenic to man. 

(Chatrman.) Thank you very much. 


The witness withdrew. 


Further Note furnished by Dr. May, with Special 
Reference to Question and Answer No. 6318. 


The distribution of the disease lends some support 
te the view that the disease is transmitted from man 
to man. Since the discovery of the presence of human 
trypanosomiasis in the absence of G. palpalis in 
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Northern Rhodesia it has been frequently found and 
reported on that the disease seemed to follow the 
movements of natives. The majority of cases have 
been found in the vicinity of main traffic routes (game 
is generally less abundant in the vicinity of these 
routes than in many other localities and under equally 
suitable conditions where the disease is absent or very 
rarely found), thus lending some support to the view 
that it is transmitted from man to man rather than 
that game is the chief reservoir. This occurrence of 
the disease along the main traffic routes is so marked 
that before the discovery of the presence in game of a 
trypanosome morphologically identical with that found 
in the human disease, it led to the opinion being 
advanced that the disease had been carried along these 
routes from palpalis (gambiense) areas (Luapula and 
Tanganyika), and that the increased virulence evi- 
denced in these areas was the result of changed 
surroundings. 

In the Bangweolo District of North- Hastern 
Rhodesia, where four cases only of the disease have 
been found since 1909, all these cases have been found 
within a small radius of the village in which the 
original case occurred, thus showing the presence of 
infection over a considerable period without a tendency 
to spread beyond a limited area, although game and 
fly are very plentiful. 

There is a marked tendency for the disease to recur 
in villages where it has been previously found rather 
than in neighbouring villages where apparently equally 
suitable conditions exist (game and fly being equally 
distributed). This applies particularly to the villages 
on the Lower Luangwa. 

There seems to be good reason to think that the 
disease has been known to the natives for a very con- 
siderable time (in most localities under the name of 
“ Chilotera”’); if this be so, and the source of supply 
and means of transmission of the organism be what 
they are supposed to be, it seems inconceivable that 
some circumstance (such as famine, &c.) should not 
before now have broken down the immunity or inter- 
fered in some way with whatever factor it is which has 
prevented the spread of the disease. On the other 
hand, if this trypanosome (or the particular phase of 
this trypanosome which is pathogenic to man) be 
transmitted only from man to man, it is quite con- 
ceivable, taking into consideration the scattered nature 
of the population (which in the Inangwa Valley fly 
areas ts less than one to the square mile) that the 
disease might remain for many years, if not indefinitely, 
endemic ; slight local exacerbations from time to time 
being accounted for by some such circumstance as 
increased opportunity of infection for the fly. 

The fact that a greater number of cases of the 
disease have been found in a very much smaller area 
in Nyasaland than in Rhodesia would bear out this 
view, owing to the much greater density of the native 
population along the shores of Lake Nyasa, and 
consequent increased opportunity for inspection and 
transmission. 
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Docreur G. Bourrarp, Ecote d’Appiication du Service de Sanrk des Trovupes 


CoLONIALES, 


TRYPANOSOMIASE HUMAINE., 


*Jo, J’ai étudié la maladie du sommeil dans les 
territoires de la boucle du Niger, principalement dans 
la région de Bamako, sur les bords de la Volta Noire, 
du Bani et de ses afiluents, le Banifing et la Bogoé. 
Je me suis livré 4 ces recherches de 1906 4 1910; c’est 
pendant la saison des pluies de 1907, de juin a sep- 
tembre, que j’ai parcouru les principaux districts infestés 
de glossines, réputés inhospitaliers et rendus désertiques 
par la crainte qu’a l’indigéne de contracter la maladie 
en voyageant sur ves fleuves, ou en habitant dans leur 
voisinage immédiat. 

2°, Le but de mes recherches était de faire une 
enquéte administrative sur la diffusion de la maladie, 
les ravages qu'elle pouvait y causer, d’identifier mor- 
phologiquement et expérimentalement les trypanosomes 
en jeu. 

3°. Ces régions sont réputées, depuis le début de 
notre conquéte, pour étre des centres endémiques de 
trypanosomiase. Elles auraient été autrefois dévastées 
par d’importantes épidémies de trypanose et la plupart 
de ces vastes gites A tsé-tsé, que constituent les rives 
boisées des grands cours d’eau, sont aujourd’hui 
désertiques. Les cas de maladie du sommeil sont 
devenus de ce fait relativement rares et on ne les observe 
que dans de petits centres endémiques, créés par des 
gites permanents & glossine, de petite étendue. 

4°, Les cas que j’observais en 1906 provenaient du 
district de Kati, province de Bamako ; on trouve dans 
cette région un petit cours d’eau a végétation touttue, 
ou les glossines abondent. Les indigénes connaissent 
trés bien la maladie, mais ne l’identifient que lorsque le 
patient est 4 la phase terminale, au stade hypnose. Ils 
isolent le malade et lui assignent dans le village une 
case éloignée des autres. 

J’examinais en 1907 deux autres trypanosomes pro- 
venant du village de Koulikoro sur le Niger; comme 
ces indigenes n’étaient dans le pays que depuis deux 
ans, et habitaient antérieurement la province de Sikasso 
ou la maladie existe, j’ai cru qu’ils s’étaient infectés 
dans leur pays d’origine. 

A. Leger, observant, en 1911, trois autres cas de 
trypanose dans le méme village chez des autochtones 
n’ayant jamais voyagé, a serré le probléme de plus pres 
et a découvert dans le voisinage de V’agglomération un 

-gite permanent de glossines, sur le bord d’un ruisseau 
trés fréquenté par les indigénes. Des recherches 
minutieuses lui firent découvrir quatre autres porteurs 
de trypanosome. Ontrouvera dans le Bulletin de Patho- 
logie Exotique de 1912 l’étude de ce petit centre 
endémique de maladie du sommeil. 

Dans la boucle de la Volta Noire, dans les provinces 
de Koury et de Boromo, je rencontrais deux cas 
typiques, au stade sommeil. 

Je n’en ai point trouvé sur les rives boisées du 
Bani et du Banifing; je dois reconnaitre que la 
population indigtne a fui les abords de ces fleuves. 
On n’y rencontre que quelques villages, perchés sur 
des hautes berges dénudées, ou les glossines sont 
absentes. Les pécheurs qui les habitent, pratiquent la 
péche au flambeau; le jour ils restent au village, 
dormant ou s’occupant de menus travaux manuels ; 
das la tombée de la nuit, on voit leurs barques sillonner 
le. fleuve. Je n’ai trouvé chez eux aucun cas de 
trypanose; leurs ganglions étaient normaux. Ils 
connaissent fort bien la maladie, et citent certains 
villages voisins qui ont di étre abandonnés par suite 
@une forte mortalité attribuée par eux a l’hypnose. 





* The figures at the beginning of the paragraphs refer to 
the questions in.Appendix A. 
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5°. Il est impossible d’avoir une opinion sur le 
nombre de trypanosés; le médecin n’a connaissance 
que des cas graves, & échéance fatale; ils sont d’ailleurs 
relativement rares, puisque les statistiques du service 
de santé de la colonie n’en mentionnent que 5 4 6 par 
an. Il faut reconnaitre que le service médical n’est 
encore qu’a l’état embryonnaire dans les provinces a 
tsé-tsé ; les administrateurs ont fait quelques enquétes 
sur l’existence de la maladie dans ces régions; elle 
serait relativefhent peu répandue. 

6°. La durée moyenne de la maladie est d’environ 
trois ans. 

7°. L’affection parait localisée en certains points ott 
elle serait endémique ; aucune poussée épidémique n’a 
été signalée par le service médical. 

8°, Les seules recherches systématiques entreprises 
dans les provinces 4 tsé-tsé sont celles que je fis en 
1907 dans le Bani et la Volta Noire. 

9°. Je pratiquai l’examen direct du sang périphérique 
des suspects, ponctionnai les ganglions, quand leur 
hypertrophie le permettait, et trois fois je fis des 
ponctions lombaires. 

Quand un suspect est évacué sur une formation 
sanitaire, la ligne de conduite 4 suivre est sans contredit 
Vinoculation & V’animal sensible; le procédé est évidem- 
ment impossible 4 employer au cours d’une enquéte 
exigeant de fréquents déplacements. Le meilleur 
réactif animal, le seul, pour ainsi dire, en Afrique 
Occidentale, ot le cobaye ne s’infecte qu’exceptionnelle- 
ment, est le cercoptthecus pathas. Une injection intra- 
péritonéale, ou sous-cutanée de 10 c. cubes du sang du 
malade permet d’assurer le diagnostic: la période 
d’incubation varie trés peu; elle est de 10 4 16 jours. 
Cette espéce de singe est trés répandue dans le pays, et 
on s’en procure trés facilement. 


10°. Dans les territoires de la Volta Noire, les 
indigénes se laissent trés difficilement examiner, et 
jétais accompagné dans mes tournées par 8 agents de 
police qui, avec keaucoup de peine, arrivaient 4 me 
présenter 5 ou 6 suspects; 4 l’arrivés du médecin les 
habitants des villages fuient dans la brousse; on en 
ramene bien quelques uns, mais ni la douceur ni la 
force ne réussissent a les convaincre de l’intérét qu'il y 
aurait pour eux 4 nous montrer leurs malades. Les 
administrateurs, plus au courant que nous de leurs 
habitudes, prétendent qu’ils cachent leurs hypnosés, 

Dans d’autres provinces, en contact depuis plus 
longtemps avec |’élément européen, on vous améne 
volontiers les trypanosés, qui ont été isolés le plus 
souvent dans une case du village, et on accepte 
volontiers l’évacuation du malade sur une formation 
sanitaire. 

11°. Je n’ai jamais observé qu’un seul cas de 
trypanose au début, le mien; mon sang devait ¢tre 
tres peu parasité, puisque de nombreux examens, 4 I’état 
frais, d’une goutte de sang ne m’ont point permis de 
déceler de parasites. Trois mois aprés le début de la 
maladie, j’ai pu infecter un cercopithecus pathas avec 
1 c. cube de sang. 

A. Leger, dans le foyer endémique de Koulikoro, 
trouve de nombreux trypanosomes dans le sang d’un 
indigéne en apparence en bonne santé. Le cas doit 
étre plutdt rare et je partage avis de la majorité des 
médecins qui ont étudié la maladie en Afrique 
Occidentale Francaise et qui considérent la tris grande 
rareté trypanosome dans le sang comme la régle. 

Tous les malades que jai examinés étaient A la 
deuxitme période de leur affection ; je n’ai trouvé de 
parasites ni dans le sang, apres centrifugation ou 4 
Vexamen direct d’une goutte de sang, ni dans la pulpe 
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mare ibannire, Deux fois je les ai vus trés rares dans 
le liquide céphalo-rachidien. 

L’inoculation du cercopithecus pathas restera pour 
les formations hospitaliéres la seule épreuve pratique 
qui donne un diagnostic stir et relativement rapide pour 
une maladie 4 marche lente. 

12°. Chez ces singes j’al observé fréquemment une 
sorte de périodicité dans leur parasitisme sanguin. 
Certains jours les trypanosomes sont assez nombreux ; 
le lendemain on n’en rencontre que difficilement un ou 
deux 4 l’examen direct d’une goutte de sang; puis ils 
font totalement défaut pendant huit a dix jours pour 
réapparaitre ensuite en assez grand nombre. Je crois 
que cette périodicité existe chez homme; les deux 
faits suivants sembleraient le prouver. Deux Euro- 
péens ayant contracté la maladie dans la boucle du 
Niger ont été soignés en France. L’un d’eux, qui 
ignorait le caractére de sa maladie, vient en 1908 a 
l'Institut Pasteur, pour que l’on examine son sang au 


point de vue hématozoaire du paludisme ; Monsieur 
Leger y trouve des trypanosomes; le malade 


revient le lendemain; on centrifuge dix c. cubes de son 
sang sans qu’il soit possible d’y déceler un seul 
parasite. 

Chez moi-méme, en 1910, on préléve deux fois, a 
cing jours dintervalle, 10 c. cubes de sang que l’on 
centrifuge avec résultat négatif; trois jours aprés, sur 
un frottis de sang prélevé au moment d’une légere 
hyperthermie (37°5) on trouve un trypanosome, 

Cette périodicité ne peut qu’accroitre les difficultés 
du diagnostic; je ne crois pas quwil y ait, certains 
jours, stérilité absolue du sang, mais seulement trés 
grande rareté dans le nombre des parasites, que, seule, 
Vinoculation au singe pourra déceler. 

3°, Les indigénes sont souvent de bons observa- 
teurs ; les plus intelligents, les notables, prétendent 
que Von ne contracte la maladie qu’en saison des 
pluies. C’est l’époque de l'année ott les mouches sont 
extrémement nombreuses, sont trés voraces et ot, en 
ce qui concerne les trypanosomiases animales, on les 
sait expérimentalement les plus infectées. II doit en 
étre probablement de méme pour Trypanosoma gam- 
biense et ma conviction absolue est que la trypanose se 
contracte principalement de juin 4 novembre. 

14°. Je n’ai jamais observé VPopacité de la cornée. 

15°. Le trypanosome humain de la boucle du Niger 
est morphologiquement identique a Trypanosoma gam- 
biense. Expérimentalement il s’en ¢éloigne un peu; il 
est peu ou point pathogéne pour le cobaye et les petits 
rongeurs, rats et souris. J’ai eu, entre les mains, trois 
parasites isolés directement de homme. Avec 5 e. 
cubes de sang d'un cercopithecus présentant des 
parasites nombreux je n’ai pu infecter le cobaye ni le 
rat gris; Vinjection était faite dans le péritoine. 

Mes recherches épidémiologiques me permettent 
daffirmer que ce parasite ne peut ¢tre transmis que 
par Glossina palpalis et Glossina tachinoides. Pratique- 
ment Glossina morsitans n’est pas en jeu. 

16°. Morphologiquement le trypanosome de la 
boucle du Niger me parait identique a Tr ypanosoma 
gambiense du Congo. Il s’en éloignerait expéri- 
mentalement par son absence de virulence pour le 
cobaye. 
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19°, I] existe au Soudan Francais de petits centres 
endémiques de trypanose humaine, comme ceux de 
Kati, de Koulikoro, ot, sans aucun doute, le gros 
gibier sauvage fait défaut; mais dans tous ces centres 
qn rencontre des tsé-tsé. 

20°, La transmission directe exige un parasitisme 
abondant dans la circulation périphérique; comme le 
fait est exceptionnel, il est probable que, sur les 
territoires du Niger, le principal agent de propagation 
de la maladie est la tsé- tsé, 

21°. Les autres insectes hématophages ne me 
paraissent jouer qu’un rédle secondaire dans la trans- 
mission du Trypanosoma gambiense. 

22°, 23°, 24°, 25°. Aucune opinion sur ce sujet. 

26°. Dans les centres endémiques, oti les gites & 
tsé-tsé sont de minime étendue, et souvent tres 
éloignés des immenses gites constitués par les galeries 


forestitres, je crois que l’hommeyest le seul réservoir 
a virus. 


Je n’ai, sur ce sujet, aucune expérience 


Dans les vastes gites du Bani et de la Volta Noire 
la glossine ne peut s’infecter sur homme qui a fui 
depuis longtemps ces régions inhospitaliéres. 

La preuve est faite du danger de la navigation sur 
ces fleuves en pleine saison des pluies pendant les 
mois de juillet et aoiit; ona huit chances sur dix de 
s’y infecter. Il faut done que la glossine trouve un 
réservoir 4 virus ailleurs que chez Vhomme ; c’est trés 
probablement dans le sang d’un animal sauvage 
qu’elle va puiser le germe infectieux. 


27°. Jen’ai jamais observé de cas de trypanosomiase 
héréditaire chez la mouche. 


28°. Sil’on admet que Trypanosoma gambiense du 
Congo est identique au trypanosome humain de la 
boucle du Niger, on est obligé de reconnaitre une 
différence dans Jeur virulence. II est certain que le 
trypanose évolue plus lentement, et est moins grave 
chez le Soudanais que chez le Congolais. 


TRYPANOSOMIASES CHEZ LES ANIMAUX 
DOMESTIQUES. 


29°. Trois trypanosomiases se rencontrent dans les 
zones a tsé-tsé de la boucle du Niger. La plus 
répandue est indiscutablement celle qui reconnait 
comme agent pathogene, Trypanosoma cazalboui; je 
ne connais point de régions a glossines qui en soit 
indemne ; elle a été observée et étudiée pour la 
premiere fois par Cazalbou en 1904, Par ordre 
d’importance nous donnerons la seconde place a 
Trypanosoma pecaudi qui étend ses ravages tout le 
long des grands fleuves de la boucle du Niger, le Bani, 
et la Volta Noire, et de leurs nombreux affluents. 
Cette trypanosomiase parait s’étre cantonnée dans ces 
importants gites a tsé-tsé; elle n’a pas encore élu 
domicile dans les gites du Niger et de ses affluents. 

Trypanosoma dimorphon est beaucoup plus rare; 
et pratiquement je le considére comme peu dangereux. 

Il parasite surtout les chiens et s’observe assez 
rarement chez les bovidés et les équidés. 

Le domaine géographique de ces redoutables 
trypanosomes est celui des mouches qui les convoient, 
Glossina palpalis et tachinoides. Glossina morsitans 
est fort rare; aussi les considérations qui vont suivre 
ont-elles trait aux deux premiéres espéces, en 
considérant la troisiéme comme jouant un role trés 
effacé dans la transmission des trypanosomiases. 

Je ne reviendrai point sur les recherches de Roubaud 
et de Bouet et les miennes, déterminant l’aire de 
distribution des glossines dans la boucle du Niger; 
je minsisterai pas sur les conditions de température et 
Vhumidité, qui cantonnent ces mouches dans telle ou 
telle région, les rendent infectieuses en certains points, 
inoffensives en d’autres ; je ne classerai point les gites 
en temporaires ou permanents, pour Vunique raison, 
qu’au point de vue épidémiologique, ils ont tous deux 
la méme importance et que certains gites temporaires 
peuvent parfois ¢tre plus dangereux que les gites 
permanents dont ils sont issus. Je me contenterai de 
passer en revue et d’étudier les causes de contamination 
de l’animal domestique dans lacolonie. Les conditions 
de Vinfection peuvent ¢tre variées; elles relévent 
toujours de deux sources: 1° la glossine, second hdéte 
du trypanosome; 2° les autres mouches piqueusesj 
principalement les stomoxes, qui ne sont que des 
agents de transmission directe de la maladie. Mon 
opinion sur le role comparé des glossines. et des 
stomoxes dans la transmission des trypanoses animales 
a été publice dans une note a la Société de Pathologie 
Exotiqueen 1912. Les tsé-tsé demeurent certainement 
Vagent de transmission le plus redoutable puisqu’elles 
sont seules capables d’entretenir des centres enzoo- 
tiques vrais et qu’on les trouve toujours & l’origine des 
épizooties. 

La répartition géographique de ces mouches dans 
la boucle du Niger permet de distinguer deux variétés 
de gites: 1° les galeries forestiéres qui s’étendent le 
long des fleuves sur des centaines de kilométres; 2° les 
petits cours d’eau dont le lit est enfoui sous une 
végétation touffue. Les premiers sont des gites 
continus, tributaires les uns des autres ot il serait bien 
difficile d’expérimenter ; les seconds au contraire sont 
généralement isolés, sans aucune relation entre eux, 
et c’est avec eux que je proposerai certaines expériences 
qui me paraissent intéressantes. 
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Ktudions maintenant avec plus de détails ces deux 
variétés de gites. 

I. Les grands gites. — Ce sont des sources per- 
manentes d’infection; leur accés est, en toute saison, 
fort dangereux ; il suffit en saison des pluies d’y laisser 
séjourner une heure un animal sensible pour étre 
certain de le parasiter. Les indigénes connaissent bien 
Vinhospitalité de ces berges; aussi tiennent-ils leurs 
troupeaux éloignés de ces régions maudites, qui sont 
devenues complétement abandonnées. Ces galeries 
forestiéres, qui longent les cours d’eau et abritent un 
nombre formidable de glossines, se dressent partout 
comme une barriére infranchissable aux troupeaux en 
transhumance. Les franchir, c’est vouer le bétail A 
Vinfection certaine, c’est voir en quelques semaines 
fondre de superbes troupeaux. On ne pourra éviter, 
quelle que soit la rapidité avec laquelle on fasse franchir 
la riviere aux animaux, Trypanosoma cazalboui, qui, 
inoculé a quelques beufs, trouvera dans le stomoxe 
un agent merveilleux de diffusion. L’abondance de ce 
parasite dans le sang périphérique facilite singuliére- 
ment la transmission directe par les insectes piqueurs, 
hétes habituels des troupeaux. Les éleveurs conservent 
toujours le bétail dans les piturages éloignés des gites 
a glossines; ils doivent renoncer a les faire voyager 
et ils ne devront tirer profit de cette source de richesse 
que lorsque l’administration leur aura créé des routes 
sanitaires, comportant de larges déboisements aux 
points de passage des cours d’eaux. 

Tous les grands cours d’eau de la boucle du Niger 
sont infestés par Trypanosoma cazalboui ; Trypanosoma 
pecaudi ne parait pas exister dans la vallée proprement 
dite du Niger; et cependant on y rencontre assez 
souvent des équidés qui ont été infectés sur les bords du 
Bani. Glossina palpalis ou tachinoides des affluents du 
Niger, en amont de Bamako, seraient-elles inaptes a 
cultiver ce virus? Je n’ai aucune opinion a ce sujet, 
mais on peut préparer toute une série d’expériences 
faciles a faire et qui peut-¢tre confirmeraient les vues 
de Roubaud, et établiraient nettement qu’il existe bien 
des races géographiques de glossines. Z'rypanosoma 
pecaudi a élu domicile dans tous les formidables gites 
constitués par la Volta noire, le Bani et leurs affluents. 
Pour s’en conyaincre il suffit, comme je lai fait, 
d’emmener sur ces cours d’eau pendant deux a trois 
jours quelques chiens pour les y voir tous se contaminer, 

De tous ces grands gites le plus intéressant est 
indiscutablement le Banifing, un des _ principaux 
affluents du Bani; il est infecté par Trypanosoma 
gambiense, Trypanosoma pecaudi, et Trypanosoma 
cazalboui ; il est tellement redouté des indigénes que 
les pécheurs eux-mémes, si peu soucieux de leur santé, 
refusent d’y naviguer. Je l’ai parcouru sur une 
cinquantaine de kilométres ; un silence impressionnant 
régne le long de cette infernale rivicre ot les tsé-tsé s’y 
voient en quantité incroyable. Jamais mes matelots 
n’avaient été autant piqués et ils me suppliaient en fin 
de journée de les ramener sur le Bani. 

Bien que l’indigéne ait fui ces rives inhospitalitres 
depuis de nombreuses années, elles n’en demeurent pas 
moins un foyer permanent de trypanosome humaine, 
au méme titre que les iles du lac Victoria, signalées par 
Bruce et ses collaborateurs, dont les glossines sont 
encore infectantes malgré la disparition de homme 
depuis plusieurs années. 

Ot est le réservoir & virus? Dans le sang de quel 
animal les tsé-tsé trouvent-elles Trypanosoma gam- 
biense? Voil’ un point qui me parait encore fort 
obseur et je ne suis nullement convaincu, malgré les 
intéressantes découvertes de ces derniéres années, que 
ce soit les antilopidés qui entretiennent l’endémicité de 
ces centres. 

Dans les régions qu’arrose le Banifing, la saison des 
pluies dure environ cinq mois; elle commence en avril 
et, dés la fin juin, les nappes d’eau stagnantes sont 
suffisament répandues dans la campagne pour que le 
gibier sauvage ne se trouve plus dans la nécessité, comme’ 
en saison séche, de venir s’abreuver au fleuve. Souvent, 
sur de trés grandes distances, l’accés de la riviére est 
rendu fort difficile, sinon impossible, par les inondations 
qui isolent, pour ainsi dire, les gites a glossines. 

Or, c'est précisément 4 l’époque ot les antilopes se 
tiennent éloignées des cours d’eau que les gites sont en 
pleine prospérité, que le nombre des glossines atteint 
son maximum, et que leur pongols infectant est le plus 


considérable. Ot donc, 4 ce moment-la, la_ tsé-tsé 
trouve-t-elle le sang nécessaire &son existence? Peut- 
étre chez les oiseaux, mais ils sont plutédt rares; il est 
probable que la majorité se nourrissent aux dépens des 
hétes permanents de la riviére, les hippopotames et les 
caimans. On les y rencontre en trés grand nombre ; 
et jai traversé des biefs, ot. vivaient de véritables 
troupeaux de 10 a 15 hippopotames. C’est, avec le 
caiman, unique habitant vraiment sédentaire de ces 
vastes gites 4 glossines ; pourquoi n’entreprendrait-on 
pas quelques recherches en vue d’élucider, une fois 
pour toutes, le réle de Vhippopotame dans la con- 
servation des trypanosomes humaines ou animales. 
L’expérience n’est pas impossible et je dirai plus loin 
comment je la concois. Elle me parait bien plus 


difficile avec les caimans, sans cependant étre 
irréalisable. 
Les partisans de l’antilope, réservoir a virus, 


mobjecteront que les glossines, pouvant vivre six mois, 
s’infectent naturellement en saison séche alors que le 
gibier sauvage doit obligatoirement venir chercher de 
Peau a la riviére. 

Mais, alors, comment se fait-il qu’en mai et juin 
V’accés du fleuve soit peu dangereux pour les animaux 
domestiques, et qu’il faille les y envoyer boire plusieurs 
fois pour les infecter alors qu’un seul voyage est 
suffisant en juillet et aot? C’est, me répondra-t-on, 
qu’en plein été, le nombre des mouches s’est considér- 
ablement accru et que les animaux sont plus piqués 
qu’en mai et juin. J’accepte cette maniére de voir, 
mais elle n’explique pas pourquoi le pourcentage des 
glossines infectées est bien plus élevé a l’époque ot les 
antilopes n’ont plus accés au fleuve depuis deux 
mois ? 

Je tenais a présenter ces observations, parce que Je 
reste convaincu que l’antilope n’est pas un réservoir a 
virus de premicre importance, et qu’elle ne joue aucun 
role dans la conservation du virus dans les grands 
gites a tsé-tsé. 

Kn résumé, il existe dans la boucle du Niger 
certains cours d’eau entre autres le Banifing qui sont 
désertés depuis longtemps par l’homme et qui persistent 
a étre des foyers a Trypanosoma gambiense. L’infec- 
tion parait certaine pour ceux qui s’y aventurent en 
pleine saison des pluies, au moment ot les glossines y 
pullulent et sont le plus infectantes. C’est l’époque 
ot le gibier sauvage n’a plus accés au fleuve et ott les 
seuls animaux sédentaires que l’on y rencontre sont 
Vhippopotame et lecaiman. “La tsé-tsé est la mouche 
de l’hippopotame ” dit Vindigéne. Que l’on démontre 
done une bonne fois que ce “pachyderme ne peut pas 
étre un réservoir a Trypanosoma gambiense, et Vhypo- 
these de l’antilope reprendra alors toute son importance. 
Je ne mets point en doute Vinfection naturelle de 
Vantilope Trypanosoma gambiense; ce parasitisme n’a 
nullement lieu de nous surprendre, puisque expéri- 
mentalement tous les bovidés sont sensibles 4 ce virus. 
Mais que ce sang si peu infectieux, ot les trypano- 
somes sont extrémement rares, soit capable d’infecter 
les glossines dans la proportion de 5a10 pour cent, 
jen doute un peu. 

Il.—Les petits gites—A coté des vastes gites, 
que sont les galeries forestiéres, et qui sillonnent tous 
les territoires de la boucle du Niger d’importants 
foyers endémiques de trypanosomiase, existent une 
succession de petits gites permanents, isolés les uns 
des autres, et constitués par les rives boisées de petits 
cours d’eau, tributaires des fleuves et rivieres aux 
berges nues. Distants de plusieurs kilométres les uns 
des autres, ces réservoirs 4 glossines sont généralement 
indépendants; ils ne sont pas tous infectés; mais 
dans la plupart y vivent des tsé-tsé convoyant 
Trypanosoma cazalbour, pecaud: ou gambiense. Je wai 
jamais rencontré ensemble ces trois parasites. Dans 
la vallée du Niger ces gites sont surtout des foyers de 
Trypanosoma cazalbout; quelques uns sont a la fois 
infectés par le Trypanosoma cazalboui et Trypanosoma 
gambiense. Dans la vallée du Bani et de la Volta Noire 
ces gites sont principalement infectés par Trypanosoma 
pecaudi ; quelques uns sont des foyers a Trypanosoma 
dimorphon. 

Les foyers & Trypanosoma cazalbout et Trypanosoma 
gambiense de la vallée du Niger me sont mieux connus 
que ceux du Bani et de la Volta Noire; c’est d’eux 
qu’il sera question dans les considérations suivantes, 
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Dans la plaine de Bamako se dresse une nouvelle 
ville européenne, capitale de la colonie du Haut 
Sénégal et Niger, qui groupe autour d’elle une série de 
villages noirs dune population d’environ 10 mille 
habitants. La vallée, large d’une dizaine de kilométres, 
est riche en paturages et de nombreux troupeaux y 
vivent en de parfaites conditions. Cependant de temps 
\’ autre quelques épizooties viennent surprendre 
l’éleveur et décimer son bétail; j’ai eu Voccasion d’en 
observer quelques unes et je es affirmer qu elles 
relevent toutes de Trypanosoma cazalboui. L’indigéne 
méne paitre ses bovidés en aval de la ville, sur la rive 
gauche du Niger aux herges nues, et qui, sur prés de 
15 kilométres de distance, ne recoit aucun affluent. 
L’état sanitaire de ces troupeaux est toujours parfait ; 
la maladie ne s’y déclare que s’ils ont accidentellement 
fréquenté les paturages en amont de Bamako; 1a les 
bergers ne trouvent d’abreuvoir pour leurs animaux, 
qu’a unique cours d’eau infesté de glossines, appelé le 
Faraco. I] arrive assez souvent que l’entrée dans le 
troupeau d’un ou de plusieurs beeufs infectés soit 
suivie d’wne poussée épizootique sérieuse; lagent de 
transmission en jen est alors le stomoxe. 

La diffusion de la maladie par cet insecte est 
facilitée par l’extréme richesse en parasite du sang 
périphérique de l’animal malade. 

Jl existe done prés de Bamako un gite permanent a 
glossines palpalis, centre endémique de Trypanosoma 
cazalbout, formé par les rives boisées d’un petit cours 
d’eau, le Faraco, dont la largeur moyenne ne dépasse 
guére cing metres. Ce gite présente certains carac- 
force! communs & tous les gites, aux grands comme aux 
petits. Les glossines y deviennent trés rares en saison 
séche, de décembre & avril, pour se multiplier dés les 
premiéres pluies en mai, et atteindre leur chiffre 
maximum en juillet, aofit et septembre. Leur pouvoir 
infectieux évolue parallélement; il n’est jamais nul, 
puisqu’en pleine saison séche on peut encore infecter 
des animaux tres sensibles comme les zébus, A la 
condition toutefois de les y conduire boire pendant 
plusieurs jours de suite. I] est 4 son maximum en 
pleine saison des pluies, ot l’infection éclate aprés un 
voyage unique. 

Ein saison séche les glossines sont cantonnées dans 
les zones les plus touffues de la riviére, dont l’accés sur 
la majeure partie de son parcours reste sans danger 
aux animaux domestiques. Dés le mois de juin la 
répartition n’est plus la méme et la tsé-tsé se rencontre 
tout le long du cours deau; c’est alors que les 
bestiaux qui vont y boire contractent Trypanosoma 
cazalbout. 

Le Faraco est distant d’une dizaine de kilométres 
de toute autre riviere 4 glossines; c’est un gite 
complétement isolé sur lequel il serait facile d’expéri- 
menter. Dans ce foyer de Trypanosoma cazalbout 
les mouches s’infectent principalement sur l’animal 
malade. On sait que cette trypanosomiase a une 
évolution subaigué chez les bovidés, et chronique 
chez les équidés. La race zébue, et d’autres races de 
la boucle du Niger, importées dans la vallée de Bamako 
pour les besoins de la ville, ou pour lexportation sur 
d’autres provinces, sont trés sensibles & ce virus; en 
pleine épizootie on voit la maladie évoluer en un mois 
et le sang périphérique étre extrémement parasité. 
C’est avec ces animaux et avec des moutons également 
trés sensibles que j’ai pu expérimentalement infecter 
des glossines dans la proportion de_25 a 40 pour cent. 
Il est done tout naturel de penser que les tsé-tsé 
trouvent des conditions parfaites d’infection dans les 
troupeaux que les bergers ont la mauvaise habitude 
de mener boire au Faraco, et que l’existence d’un 
autre réservoir & virus est peu probable. D’ailleurs 
on ne rencontre point de grandes antilopes dans la 
vallée ; on en voit de la petite espéce, de la taille d’une 
chévre, qui ne viennent 4 la riviére qu’en saison séche. 
Quelques chasseurs m’ont procuré plusieurs fois l’occa- 
sion d’examiner le sang de ces animaux; je n’y ai 
rencontré aucun parasite. Inutile de dire que dans 
ces étroits cours d’eau ne vivent ni hippopotame, ni 
caiman. 

La preuve de l’animal malade, seul réservoir 4 
virus, infectant les glossines du Faraco pourrait étre 
facilement faite, en surveillant ce gite dont l’étendue 
est d’environ dix kilomatres ; on @n interdirait l’accts 
& tout animal domestique pendant toute une année de 


juin & juin, et si en juillet et aotit suivants les mouches 


restaient infectantes, on serait, je crois, en droit 
d’affirmer l’existence d’une source d’infection chez le 
gibier sauvage. 

Tant que cette preuve ne sera pas faite je persisterai 
dans mon opinion que les petits gites a glossines sont des 
foyers de trypanosome entretenus par la fréquentation 
d’animaux domestiques porteurs de germes. 

Quand ces gites sont infectés par Trypanosoma 
gambiense, ce n’est point chez l’animal sauvage mais 
bien dans le sang de homme malade que la glossine 
puise le virus. 

L’histoire du centre de Koulikoro, étudié par 
A. Leger, vient appuyer ma maniére de voir. Trois 
indigénes sont en état d’hypnose évidente; on les 
conduit 4 ce médecin, qui fait une enquéte sur la cause 
de leur contamination et découvre un gite a glossines 
palpalis dans le voisinage du village; il examine le 
sang des indigénes qui ont Vhabitude daller, chaque 
jour, faire leurs ablutions prés de ce gite et trouve quatre 
porteurs de trypanosomes; le sang de l’un d’eux est 
méme assez riche en parasites. C’est évidemment, sur 
eux, que s infectent les glossines. Il eut été cependant 
intéressant, non point de détruire ce gite, comme on 
Va fait, mais de le conserver, en en interdisant l’accés 
i Vindigéne, afin de se rendre compte, si, aprés un 
an, les glossines étaient encore parasitées par le 
trypanosome humain. Dans Jlaffirmative Jorigine 
animale du virus devenait alors probable. 

D’autres petits centres endémiques d’hypnose, 
parfaitement isolés, semblables 4 celui de Koulikoro, 
existent certainement dans la colonie; on pourrait en 
rechercher et expérimenter sur eux. 

Conclusion. —Il existe dans la colonie du Haut 
Sénégal et Niger deux variétés de foyers endémiques 
de trypanosomiase animale et humaine; ceux qui sont 
constitués par les importants gites a glossines des 
galeries forestiéres, et ceux qui, indépendants et isolés 
des grands gites, sont disséminés par-ci par-la, le long 
des petits cours d'eau, 4 végétations touffues, mais 
tributaires de fleuves et rivieres & berges nues. Les 
premiers sont indestructibles. Bien que homme les 
ait fuis, ils restent infectés et trés probablement le 
réservoir & virus doit ¢tre le sang d’un ou de plusieurs 
animaux sauvages, qui ne me paraissent a encore 
suffisamment déterminés. 

Ce sera sur la destruction de ces porteurs de 
germe que devra s’orienter la prophylaxie, si toutefois 
Vhomme est capable de les atteindre. Les seconds 
sont bien moins dangereux; il est facile de les détruire 
par le débroussaillement; il serait méme urgent de 
prendre cette mesure dans les territoires du Haut 
Sénégal et Niger, ot ces gites jouent un role important 
dans la conservation et la diffusion des trypanosomiases 
animaies. 

30°, 31°. La trypanosomiase animale la plus ré- 
pandue est la “Souma” dont Vagent étiologique est 
Trypanosoma cazalbout. Elle est enzootique dans toute 
la boucle du Niger, et détermine de graves épizooties 
dans les troupeaux, principalement chez les zébus qui 
représentent l’espéce de beaucoup la plus sensible. 

Cette trypanosomiase infecte naturellement tous 
les bovidés; elle revét chez eux une allure rapide, tuant 
en trois ou quatre semuines, parfois en huit jours; la 
mortalité fort élevée atteint 90 pour cent. 

L’éyolution lente est exceptionnelle. Certaines 
espéces, telle que le petit beeuf bambara, sont considérées, 
par beaucoup d’auteurs, comme beaucoup moins sen- 
sibles. Ce n’est point mon avis; ces animaux se sont 
toujours montrés expérimentalement tres faciles a 
infecter et la maladie a évolué rapidement chez eux ; 
j'ai pu étudier l’infection naturelle chez des génisses 
contaminées au laboratoire par des stomoxes; ces 
animaux sont morts apres huit jours de maladie. Leur 
résistance n’est donc qu’apparente et leur acclimate- 
ment, en pays réputé inhabitable aux autres bovidés; 
reléve de certains facteurs qui m’échappent. Je croirais 
volontiers que les raisons principales de cette immunité 
se trouvent ¢tre tout simplement les soins particuliers 
dont les entourent leurs propriétaires dans les colonies 
cétiéres, et l’absence en ces régions d’équidés que je 
considére comme le plus dangereux des réservoirs 
a virus. 

Les chevaux et les anes, en effet, sont beaucoup 
plus résistants au Trypanosoma cazalbous ; ; chez eux 
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la maladie revét toujours une allure chronique ; elle ne 
tue qu’a longue échéance, aprés deux a trois ans et plus 
d'infection, et ’équidé, au cours de sa trypanosomiase, 
héberge souvent dans la circulation périphérique de 
nombreux parasites. 

J’ai parcouru 180 kilométres en six jours avec un 
cheval, en apparence de bonne santé, et dont le sang 
fourmillait de trypanosome. Les Anes peuvent aussi 
étre fortement parasités, sans cesser de fournir le 
sérieux effort que réclament d’eux les marchands 
ambulants, et les cultivateurs. Les équidés sont done 
de dangereux porteurs de Trypanosoma cazalboui et ce 
sont eux, & mon avis, qui disséminent la maladie, et 
jouent un rdle prépondérant dans sa propagation. 

La plupart des épizooties ont, donc, comme point 
de départ soit la fréquentation de cours d’eau infestés 
de glossines, soit, dans les régions indemnes de tsé-tsé, 
Vintroduction dans le troupeau d’un animal, bovidé 
ou équidé, trés parasité, dont le sang trés infectieux 
favorise la transmission directe du trypanosome par 
les stomoxes. 

Les glossines des petits cours d'eau s’infectent 
vraisemblablement en prenant leur repas sur des 
animaux domestiques malades; le rdle du gibier me 
parait secondaire. Je n’ai point particuliérement 
étudié le degré d’infection des grands gites; aussi 
je némettrai aucune opinion sur l’origine de leur 
contamination. 

Le débroussaillement des petits gites, Vembouteillage 
des trowpeaux et des équidés en transhumance, évitant 
Vinfection par transmission directe des troupeaux 
autochtones, V’abattage de tous les portewrs de germes, 
me paraissent étre les bases principales d’une prophy- 
laxie sérieuse. 

Dans le Haut Sénégal et Niger Tr ypanosoma 
cazalboui est si rare chez les ovidés que j’omets a 
dessein d’en parler. 

Trypanosoma pecaudi est moins répandu; il est 
extrémement rare dans la vallée proprement dite du 
Niger ; mais en revanche il a élu domicile dans les 
vastes gites & glossines du Bani, de la Volta Noire et 
de ses affluents. 

Il parasite naturellement les équidés, les hovidés 
et les chiens. Hquidés et bovidés réagissent différem- 
ment, mais & Vinverse de ce qui se passe avec le 
Trypanosoma cazalbouz. Ici Vanimal sensible est le 
cheval; c’est chez lui que la maladie évolue assez 
rapidement, en trois 4 huit semaines; la mort est 
la régle. : 

Rapidement l’animal est hors d’état de travailler, 
et de fournir les plus petites étapes. Son sang, riche 
en parasites, le rend dangereux pour ses voisins d’écurie, 
ou de paturage; mais il n’est point capable de propager 
au loin la maladie. 

Les Anes paraissent moins sensibles, et ceux que 
jai pu étudier dans la vallée de la Volta noire, au 
poste de Boromo, étaient en parfaite santé. Un léger 
larmoiement m’avait incité 4 examiner leur sang et 
javais eu la surprise d’y rencontrer de trés nombreux 
parasites. Les propriétaires refusaient dailleurs 
Vabbattage, prétextant les excellents services que ces 
animaux leur rendaient. J’eus Vidée de les faire 
marquer au fer rouge, et j’ai su qu'un an aprés mon 
passage ces dines étaient encore trés bien portants ; 
Jignore sils étaient encore porteurs de germes. Je 
reste convaincu que ce fait n’est pas exceptionnel 
et je ferai volontiers jouer un role prépondérant a 
ces équidés dans la diffusion de la maladie en pays 
délevage. 

Les bovidés sont peu sensibles ; leur parasitisme se 
traduit par quelques rares trypanosomes dans uzie 
goutte de sang: leur réle est donc négligeable dans la 
transmission directe par les stomoxes et autres insectes 
hématophages. Seraient-ils de dangereux réservoirs a 
virus ou s’infecteront les glossines? C’est peu probable, 
parce quils ne fréquentent point les galeries forestiéres 
et qu'il est toujours expérimentalement fort difficile 
d’infecter des tsé-tsé en les nourrissant d’un sang peu 
trypanosome. 

Parmi les autres animaux domestiques trés sensibles 

es Trypanosoma pecaudi et qu'un parasitisme périphérique 
trés intense rend dangereux, je citerai le chien, qui n’a 
jamais pu s’acclimater dans les foyers enzootiques A 
Tr. pecaudi. C’est chez Ini que la maladie évolue le plus 
rapidement; il est enlevé en sept a huit jours. Trés 


recherché par les tsé-tsé qui le piquent beaucoup plus 
volontiers que Vhomme, il est harcelé par ces insectes, 
et se jette a eau plutdt que de rester dans la barque ; 

jai di attacher les trois que j’avais emmenés; cinq 
jours aprés le départ, ils étaient tous parasités. 

Equidés et chiens sont donc les seuls animaux 
sensibles dont j’envisagerai le rdle dans la propagation 
de cette trypanosomiase. 

Ils s’infectent toujours dans ce que j’ai appelé 
“les grands gites.” Comme ils ne les fréquentent 
qu’accidentellement, que la plupart d’entre eux meurent 
trés vite et n’ont pas le temps d’aider A la diffusion de 
la maladie par transmission directe, comme les régions 
les plus infectées, ot! animal sensible contracte a coup 
str la trypanosomiase, sont parfaitement abandonnées, 
il parait évident que le principal réservoir a virus n’est 
point, comme pour Trypanosoma cazalboui, Vanimal 
domestique malade, mais bien un animal sauvage. 
J*ignore a quel genre il appartient, si c’est un antilopidé, 
un saurien ou un pachyderme. Une étude serrée du 
probleme dans les galeries forestiéres du eb 
pourrait peut-étre trancher la question. 

La prophylaxie découlera de la connaissance précise 
du ou des réservoirs 4 virus. L’abattage de l’animal 
trypanosé reste toujours une excellente mesure. On 
y adjoindra le débroussaillement des rives limité a 500 
métres pour permettre de franchir sans danger les 
zones dangereuses, 

Je mai rencontré le Trypanosoma dimorphon que 
chez les chiens de la vallée de la Volta Noire (voir 
* Bulletin de la Société de Pathologie Exotique 1912.’’) 
C’ est un parasite peu répandu dans les territoires que 
jai parcourus; il serait plus fréquemment observé 
chez les pomdce les équidés, et les chiens des colonies 
cétiéres. Chez les chiens de la Volta la maladie revét 
une allure chronique, cachectisante qui ccntraste 
singuliérement avec l’évolution rapidement mortelle 
chez ces animaux de Trypanosoma pecaudi. 

Trypanosoma dimorphon parasitait des chiens qui 
vivaient au voisinage des gites & glossines et étaient 
certainement piqués par ces insectes. Je n’ai point 
observé la maladie chez les bovidés ou les équidés. 

32°, 33°, Je n’ai eu qu’une seule fois l’occasion de 
faire des recherches sur le degré d’infection d’ équidés 
dans les écuries des haras de la colonie, sises i 
Koulikoro. Plusieurs étalons étaient morts de Try- 
panosomiase cazalbouwi; je voulais purger les écuries 
de tout animal malade encore peu parasité dont 
Vexamen direct du sang ne décelait aucun parasite, 
mais dont le sang pouvait recéler d’un moment A 
Vautre de nombreux trypanosomes et favoriser la 
transmission directe du virus par les insectes hémato- 
phages autres que les tsé-tsé. 

J’eus recours a Vinoculation & un animal sensible, 
le mouton a laine. C’est d’ailleurs la seule méthode 
recommandable ; l’examen direct ou aprés centrifugation 
du sang donne des résultats insuffisants. 

Pour éteindre la maladie dans ces écuries éloignées 
des zones a tsé-tsé, mais ou le stomoxe suffit pour 
entretenir la maladie, il est nécessaire de dépister les 
porteurs de germes afin de les abattre aussitét. 

Les animaux hypersensibles sont :— 

Pour Trypanosoma gambiense le cercopithecus 
pathas. 

Pour Trypanosoma cazalboui le mouton & laine et 
le boeuf zébu. 

Pour Trypanosoma pecaudi le chien et le chat. 

La maladie est fatale pour tous ces animaux. 


TRYPANOSOMIASES CHEZ LES ANIMAUX SAUVAGES. 


34°, Les animaux sauvages sont communs dans 
toute la colonie; les grandes antilopes ne se rencontrent 
que loin des agglomérations indigénes, dans les vastes 
plaines désertiques, au voisinage des riviéres 4 tsé-tsé, 
La petite espéce, de la taille d’une chévre, est plus 
répandue, et vit dans les plaines cultivées, prés des 
villages. 

35°, 36°, Personnellement je n’ai jamais chassé le 
gros gibier, mais des amis m’ont adressé des frottis de 
sang d’antilopes de la grande espéce, bubale, koudou; 
ces “frottis, trés épais, étaient prélevés aussitét la mort 
de l’animal ; je n’y ai jamais vu de trypanosome. 

J’ai pu sur le Bani me procurer trois caimans 
vivants; leur sang était stérile, 
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37°, 38°, 39°, Aucune opinion. 

40°, Pendant la saison séche, de décembre en mai, 
les animaux sauvages sont obligés @aller boire a la 
riviere. Ils la fréquentent deux fois par jour et, 
puisqu ‘ils sont expérimentalement sensibles aux trypano- 
somiases, ils doivent certainement le contracter au 
méme titre que l’animal domestique que lon infecte 
facilement en saison séche, si on Ini fait fréquenter des 
cours d’eau & glossines. 

Quel est celui d’entre eux qui devient réservoir & 
virus, c’est- -a- -dire contracte une maladie chronique, ne 
le tuant qu’A longue échéance, et présente dans son 
sang des parasites en assez grand nombre pour infecter 
les glossines? Je le crois encore inconnu pour tous 
les trypanosomes pathogénes. Serait-ce l’antilope pour 
Trypanosoma gambiense ¢ c'est peu probable, et je 
répete que les principaux foyers de trypanose humaine 
dans le Haut Sénégal et Niger sont représentés par les 
vastes gites a elossines des bords de la Volta noire et 
du Banifing, qui cessent d’étre fréquentés par les 
animaux pendant les quatre mois de l’année ow les 
tsé-tsé sont le plus infectantes. Il est bien difficile 
d’admettre qu’en octobre le cing pour cent environ des 
glossines, infectées naturellement par Trypanosoma 
gambiense, ait puisé le virus dans le sang des antilopes, 
aux mois de mal ou juin. 

Puisque ce centre endémique de trypanose est 
déserté 4 la fois par Vhomme, les animaux domestiques 
et le gros gibier, n’est-il pas logique de songer a 
éliminer, comme réservoir possible a virus, les hétes 
permanents du fleuve, hippopotames et caimans, avant 
d’entreprendre de cotteuses et difficiles recherches sur 
les antilopes. 

Passons en revue, maintenant, les différentes 
mesures qui permettraient d’espérer voir disparaitre 
de la boucle du Niger certains foyers de trypanose et 
nous feraient mieux connaitre les sources d’infection 
des grands gites a glossines. 


DE LA PROPHYLAXIE DES TRYPANOSOMIASES. 
41°,—I, Maladie du Sommeit. 


le. Petits foyers d’endémicite.—Kn vue de leur dis- 
parition nous conseillerons le débroussaillement, 
relativement facile, des gites permanents a glossines, 
fréquentés par lindigéne, et trds probablement infectés 
par ’homme au début de sa maladie. 

L’isolement du malade sera nécessaire pour éviter 
la transmission directe par les insectes hématophages. 
Le réle du stomoxe dans la diffusion de Trypanosoma 
cazalboui dans les troupeaux éloignés des zones a 
tsé-tsé, laisse supposer qu'un ecto-parasite pourrait 
jouer le méme réle chez lThomme. Les flagelles sont 
indiscutablement beaucoup plus rares, 4 la deuxieme 
période de la maladie, dans le sang du trypanosé du 
Niger que dans celui du trypanosé du Congo; mais ils 
peuvent s’y montrer par intermittence en nombre 
suffisant pour rendre le malade dangereux pour les 
personnes qui cohabitent avec lui. Pourquoi un pou, 
une punaise, ou un moustique ne joueraient-ils pas le 
role de la lancette infectée? Ce n’est pas évidemment 
une certitude, mais svyons en la circonstance aussi 
sages que les indigénes, et isolons comme eux les 
trypanosomés. Ce but est d’autant plus facile a 
atteindre que son application ne peut soulever des 
difficultés. 

Cet isolement ne s'adresse malheureusement qu’ aux 
trypanosés évidents, qu’a ceux que l’on conduit aux 
médecins, ou qu'une hypertrophie ganglionnaire, seul 
symptéme visible, aura permis de découvrir. Ils 
représentent toujours la minorité des porteurs de 
trypanosomes; ceux que nous devons considérer 
comme les plus dangereux, ceux qui, parasités depuis 
peu, restent valides échapperont le plus souvent a nos 
investigations. Ce sont ceux-la qui constituent un 
redoutable réservoir & virus; ce sont eux qui, fréquen- 
tant les petits gites a glossines, les infectent. I] n’y a 
rien a faire contre eux, puisqu’ ils demeurent introuv- 
ables, et c’est pourquoi la seule mesure efficace doit viser 
la destruction de l’insecte, deuxiéme héte du parasite. 
Elle est trés réalisable et il suffira de débroussailler les 
petits cours d’eau. On les asséchera, m’objecteront 
certains coloniaux. Peu importe, J’eau ne manque 
point dans les vallées, ot il est facile de creuser des 
puits. Le gibier seul pourra en souffrir ; il émigrera. 


Débrousaillement et zsolement des malades, voila les 
deux moyens que je préconise contre les petits foyers. 

Une expérience, qui ne modifierait point la base de 
cette prophylaxie, mais dont le résultat serait fort 
intéressant & connaitre et riche en déductions, pourrait 
étre entreprise dans ces petits foyers d’hypnose. Son 
but serait de savoir si l'homme malade est l’unique 
réservoir a virus ou s’infectent les glossines, ou bien 
s'il en existe un autre en dehors de homme. On 
rechercherait tout d’abord un foyer, dans le genre 
de celui qu’étudiait A. Leger 4 Koulikoro, c’est-a-dire 
nettement isolé et indépendant des grands gites. On en 
interdirait l’accés aux indigénes par une surveillance, 
qui pourrait cotter, au maximum, 3,000 frances; les 
glossines prendraient leurs repas sur les animaux 
sauvages, fréquentant le gite. Si apres le laps de 
temps, que les entomologistes reconnaissent suffisant 
pour le rajeunissement du gite, les nouvelles généra- 
tions étaient infectées par Trypanosoma gambiense, 
on serait en droit de conclure ou bien que la maladie 
est héréditaire chez la mouche, ou bien qu’il existe un 
réservoir & virus chez l’animal sauvage. On saurait, 
de la sorte, s'il est possible d’assainir un gite infecté 
par le simple éloignement de Vhomme. 

2°. Dans les grands centres endémiques de trypanose 
humaine, le long des rives boisées de la Volta noire, du 
Bani et du Banifing, ’hypnose régne en maitresse. 
L’homme a fui ces régions, et l’expérience que nous 
voudrions voir tenter pour les petits gites est ici 
réalisée depuis plusieurs années. Et cependant les 
glossines continuent 4 transmettre la maladie du 
sommeil, et l’accés, en juillet et aotit, de ces gites est 
pour ’homme la certitude de s’y infecter. 

Le trypanosé ne joue done aucun roéle dans le 
maintien de lendémicité dans ces régions. Avant 
d’accepter les vues de certains savants, qui veulent 
faire jouer un réle important aux antilopes, et qui 
n’ont encore apporté aucune preuve indiscutable de ce 
role, avant d’entreprendre avec ces animaux des 
expériences trés cotiteuses et fort difficiles, il me parait 
logique d’éliminer tout d’abord, comme réservoir a 
virus, les hétes permanents des fleuves, ’hippopotame 
et le caiman. 

Les expériences me paraissent plus faciles qu’avee 
Vantilope et elles sont réalisables assez économiquement 
dans les régions que j’ai parcourues. 

Le Banifing et la Volta noire représentent les gites 
les plus infectés par Trypanosoma gambiense et 
Trypanosoma pecaudi. Puisquwils sont a la fois 
désertés par Vhomme et les animaux domestiques, on 
aura Vavantage de rechercher par la méme expérience 
un réservoir possible pour deux virus différents. 

Des meurs de l’hippopotame un seul fait est a 
relever, c'est qu'il ne quitte jamais le fleuve le jour. 
Sa chasse, du lever au coucher du soleil, n’intéresse que 
celui dont le but est de donner de la viande fraiche a 
manger aux indigenes. Le pachyderme frappé 4 mort, 
coule et ne revient flotter 4 la surface de ’eau que sept a 
huit heures aprés sa mort. C’est unpeu tard pour que 
Vexamen du sang ou son inoculation a l’animal sensible 
donne des résultats certains. Pour connaitre le degré 
d’infection de ce pachyderme, il me parait indispensable 
de le chasser de nuit, de l’abattre assez loin du fleuve, 
lorsqwil pait en toute tranquillité. Ce serait donc la 
chasse a l'afftit, celle mettant a la disposition du 
médecin un animal qui vient de mourir, qui me parait 
préférable. 

L’expérimentateur, dont le laboratoire ambulant peut 
étre installé a quatre ou cing kilométres de la riviére, dans 
une zone indemne de tsé-tsé, aura 4 sa disposition un 
nombre suffisant de cercopithecus pathas pour Try- 
panosoma gambiense et de chiens pour Trypanosoma 
pecaudi. Tl est incontestable que l’examen direct d’un 
frottis épais pourra parfois faire découvrir des porteurs 
de nombreux trypanosomes; mais linoculation a 
V’animal sensible reste le meilleur moyen de déceler un 
parasitisme latent, susceptible, par intermittence, de 
poussées infectieuses avec parasites nombreux dans le 
sang. Ces poussées existent chez l’antilope, qui peut 
devenir périodiquement capable d’infecter les glossines. 
Mais son réle reste bien effacé, puisqu’elle vit peridant: 
six mois loin des riviéres & tsé-tsé. 

Un capitaine a pu tuer 18 hippopotames en deux 
aprés-midis; on peut donc espérer abattre en queues 
nuits une douzaine de ces pachydermes, 
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Si leur sang est stérile, je crois que l’on peut 
définitivement les considérer comme ne jouant aucun 
role dans infection des glossines palpalis ou tachinoides 
par Trypanosoma gambiense ou pecaudi. 

Les caimans sont également piqués par les tsé-tsé. 
Frappés au cerveau par la balle d’un adroit tireur, ils 
meurent sur place. Ils sont trés abondants le long de 
la Volta Noire, ot il serait possible d’étudier leur para- 
sitisme. 

Ainsi done, sans vouloir affirmer qu'il est trés facile 
d’expérimenter sur ces deux hédtes permanents des 
fleuves 4 tsé-tsé, je considére que les recherches sont 
possibles sans que l’on soit entrainé a de grosses 
dépenses. Cette étude devrait étre entreprise en 
pleine saison des pluies, en juillet et aout. 

La destruction de ces animaux s’imposerait, s’ils 
étaient la cause principale de l’infection des tsé-tsé. 
Celle de Vhippopotame est trés facile; je n’en dirai 
pas autant du caiman ; il n’est cependant pas impossible 
d’en diminuer considérablement le nombre. 


IL-—Trypanosomiases Animales. 


x 


Beaucoup de centres enzootiques a Trypanosoma 
cazalboui sont entretenus par les glossines s’infectant 
sur l’animal domestique malade; ils se rencontrent 
d’ailleurs dans des régions cultivées ott le gros gibier 
fait défaut. 

La mesure prophylactique qui s‘imposerait serait 
évidemment Jl interdiction absolue aux bergers de 
conduire leurs troupeaux aux riviéres a tsé-tsé; elle 
est d’application difficile et il sera souvent plus facile 
d’obtenir du village le débroussaillement du cours 
d’eau. Si le travail est trop considérable, on pourra 
se contenter de créer des clairiéres assez vastes d’environ 
500 métres de long sur chaque rive, en marquant avec 
des bambous au milieu l’endroit ott les animaux peuvent 
aller boire. 

Dans les régions d’élevage du cheval, dans les 
écuries de l’administration qui abritent toujours d’assez 
nombreux chevaux, dans les haras, on ne se mettra a 
Vabri de la contagion directe par les stomoxes qu’en 
évitant le contact avec tout équidé malade. 

On sait que ce Trypanosoma cazalboui est peu 
virulent pour le cheval, et ne le tue qu’a longue 
échéance. Il faut systématiquement, par les procédés 
indiqués plus haut (examen du sang, inoculation au 
mouton), rechercher l’animal malade et l’abattre sans 
la moindre hésitation. Cette résistance si différente 
des équidés et des bovidés aux trypanosomes du Niger, 
qui rend le cheval réservoir 4 virus par Trypanosoma 
cazalbout, et le bovidé foyer d’infection a Trypanosoma 
pecaudi, entraine naturellement 4 préconiser la ségré- 
gation au paturage de ces différentes espéces domes- 
tiques. Elle conduit également 4 imposer des gites 
d’étapes, isolés du cheptel local, aux troupeaux et aux 
équidés en déplacement. 

Ces mesures rendraient indiscutablement de grands 
services i V’élevage, déja trés prospére dans la majeure 
partie de la boucle du Niger. L’administration estime 
que l’on pourrait, sans danger pour l’avenir de l’élevage, 
exporter chaque année 200,000 tétes de bétail. Malheur- 
eusement ces riches piturages, sont, au Nord, a Est 
et 4 VOuest, limitrophes des régions sablonneuses, 
désertiques, et exportation des troupeaux sur pied 
vers le Sud se heurte 4 une barricre actuellement 
infranchissable, 4 un lacis de riviéres 4 glossines, 
source d’infection inévitable par Trypanosoma cazalbout 
ou pecaudi. Cette voie n’est possible que si l'on crée 
des routes sanitaires, traversant les cours d’eau en 
des points débroussaillés, et si les colonies cdtiéres 
n’importent que la quantité d’animaux strictement 
nécessaire X leur consommation courante. On a eu le 
tort d’amener en Cote d'Ivoire et en Gold-Coast des 
troupeaux de 3 A 400 tétes, qui, ne pouvant étre 
immédiatement sacrifiés, étaient rapidement décimés 
dans ces régions trés irriguées, ot. les tsé-tsé se 
rencontrent partout. L’exportation devrait done se 
faire par petits paquets d’une cinquantaine de tétes, 
qui seraient livrées 4 la boucherie en une dizaine de 
jours au maximum. L’éleveur soudanais pourrait de 
la sorte trouver sur les marchés de la céte un écoule- 
ment fructueux de ses importantes réserves de bétail. 

42°, Aucune mesure prophylactique n’a été prise dans 
les districts que j’ai visités. Celles que j’ai préconi- 


sées en 1910 n’ont pas encore été mises en pratique. 
Elles ne pouvaient viser la disparition d'une endémie, 
entretenue par de vastes gites 4 tsé-tsé indestructibles, 
infectés par la présence d’un réservoir 4 virus animal 
inconnu. Leur but était plus modeste ; il s’adressait 
simplement aux cas de transmission directe par les 
ecto-parasites, poux, puces, punaises ou les moustiques, 
et cherchait i les éviter par le dépistage des malades 
et leur isolement. Les petits foyers endémiques 
s’éteindront naturellement, quand on voudra_ bien 
débrousser les petites riviéres, ce qui est facile. Les 
erands gites infecteront un certain nombre d’impru- 
dents qui s’aventureront chez eux; comme ces 
trypanosomés sont en petit nombre, il est sage de 
ne proposer 4 leur sujet a l’administratiou que des 
moyens économiques, permettant d’éviter les dangers 
de leur cohabitation avec des personnes saines. 
C’est évidemment une prophylaxie qui ne s’adresse 
qua une cause d infection bien rare. Aussi la 
recherche des trypanosomés, en vue de leur isolement 
dans une hypnoserie, ¢tait-elle confiée, dans mon 
projet, 4 des médecins vaccinateurs, qui, tout en 
rendant le grand service d’immuniser les populations 
contre la variole, pouvaient, grace 4 un petit matériel 
bactiériologique de la valeur de 1,000 franes environ, 
examiner le sang et le suc ganglionnaire d’individus 
suspects de trypanosomiase. Tout examen positif 
entrainait Vévacuation immédiate du malade sur une 
hypnoserie centrale, sise au voisinage du Chef-lieu de 
la province, et ott résidait un médecin. 


Lindigéne déserte ces régions maudites, qui, 
aujourd'hui, sont totalement dépeuplées. O’est la 


seule mesure rationnelle applicable dans ces immenses 
foyers ott la mouche est a l’abri de nos coups, et ot l’on 
trouve une source d infection encore inconnue. 

Entretenons l’indigéne dans cette sainte terreur des 
galeries foresti¢res, conseillons-lui de s’abstenir d’aller 
au fleuve, et préparons-lui des gués assainis par un 
déboisement partiel mais suffisant pour lui permettre 
de sortir du cercle dans lequel l’enferment quelquefois 
les riviéres boisées. 

Atoxiler toute la population, comme le conseillent 
les Allemands au Congo, ne peut étre considéré comme 
une mesure efficace que si l’on admet un seul réservoir 
X virus, Vhomme. Or je suis avec les nombreux 
observateurs qui sont persuadés de l'existence d’un 
autre réservoir que homme. 

43°, Je considére comme possible et méme comme 
unique moyen d'assainissement de certains foyers isolés, 
le débroussement des rives des cours d’eau. 

Il est nécessaire de confier & des hygiénistes, 
parfaitement au courant de la question des trypano- 
somiases, le soin d’étudier la répartition géographique 
de tous les centres a trypanose, et les mesures 
applicables a chaque foyer. 

Une mesure générale, facile 4 prendre, consisterait 
dans le débroussaillement de tous les points infectés 
de glossines, ow l’indigéne va puiser son eau d’alimen- 
tation, va laver son linge, franchit les cours d’eau, ott 
vont boire les animaux domestiques. Ce déboisement 
doit étre important, et s’étendre sur 500 métres de 
large. Ilserait peu cotiteux puisqu’on l’imposerait aux 
habitants des villages, tributaires en eau de ces 
rivieres. 

L’extermination du gibier dans la région que je 
connais me parait impossible ; Je ne veux méme pas 
la discuter. 

L’indigtne a fui depuis longtemps ces grands foyers 
de trypanose; il n’y a done aucun effort a faire pour 
maintenir les villages dans une zone saine. 

La ségrégation des malades est trés facile; mais 
elle n’est appelée & ne rendre que de bien minimes 
services. Je ne la considére comme n’atteignant que les 
malades & la deuxieme période, c’est-a-dire ceux qui ne 
sont que, par intermittence et trés rarement, fortement 
parasités. Le trypanosé dangereux échappera toujours 
i. nos investigations; car il est réservoir & virus 4 une 
période de sa maladie ott aucun symptéme morbide 
n’attire attention du médecin. 

La destruction du bétail infecté s’impose. 

La lutte contre la tsé-tsé me parait bien difficile; 
je ne vois pas de moyen plus facile que le débrousse- 
ment pour la faire disparaitre. 

44°, Une destruction du gibier ne peut étre tentée 
que lorsqu’on aura apporté des preuves certaines de 
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son role dans la conservation et la propagation des 
trypanosomiases. Cette preuve est encore i faire 
pour les virus de la boucle du Niger. 

Les faits, connus jusqu’éa ce jour, prouvent tout 
simplement que les antilopes, les sangliers sont sensibles 
aux trypanosomes pathogénes pour lhomme et les 
animaux domestiques ; mais on n’a pas encore le droit 
de conclure qu’ils sont des réservoirs 4 virus, jouant 
un role important dans la propagation de la maladie. 

J’ai indiqué plus haut que des recherches pouvaient 
étrve entreprises dans le but de préciser le réle de 
Vhippopotame ou du caiman; leur exécution, grace a 
Vaide du gouvernement local, ne serait pas trés 
cotiteuse. Je crois qu’avec une centaine,de mille 


Docrgeur Ayres Kopkr, Ecole DE 


Mes investigations sur la maladie du sommeil ont 
été toujours faites sur le point de vue clinique. Ce 
fut spécialement chargé de lobservation des malades, 
des études anatomo-pathologiques et des investigations 
thérapeutiques, que jai fait partie de la premiére 
mission portugaise qui a étudié la maladie du sommeil 
au Principe et 4 Angola en 1901 et 1902. Aprés cela 
a été créée l’Ecole de Médecine Tropicale de Lisbonne 
et, comme professeur de cette Ecole, je suis allé en 
mission d’étude & S. Thomé et a Angola en 1904. 
Depuis cette date et jusqu’a présent j’ai toujours eu 
3 Hopital Colonial de Lisbonne, annexe i l’Ecole de 
Médecine Tropicale, des malades trypanosomés, venus 
pour la plupart de Vile du Principe et quelques autres 
aussi de Angola (régions des Dembos, Dondo, Zenza, 
Libollo, Cazengo, Ambaca, Massangano, Muxima, 
Golungo, N’Dala-Tando) et du Congo portugais, de 
facon qu’il y a déja & peu prés 13 ans que sans inter- 
ruption je suis chargé de soigner des cas de maladie 
du sommeil. 

Vue la provenance des malades, ils étaient tous 
porteurs de infection par le trypanosome gambiense et 
je n’ai jamais eu Voccasion d’observer des personnes 
infectées par le virus rhodesiense ; mes conclusions sur 
la thérapeutique se rapportent par consequent seulement 
aux cas de la premiere catégorie. 

Comme ma pratique sur la maladie du sommeil 
a été faite surtout au point de vue clinique, je me 
rapporterai dans cette communication principalement 
au sujet 45 des questions que vous avez posées. 

De mes observations et des cas publiés par d’autres 
auteurs, je conclue que l’atoxyl et ses dérivés (arséno- 
phénylglycine, salvarsan, néo-salvarsan, galyl, Iudyl) 
peuvent guérir les malades a la premiere phase de la 
maladie, c’est-d-dire avant que les flagellés aient envahi 
le liquide céphalo-rachidien. Peu de mes malades ont 
été dans ces circonstances parce que généralement ils 
arrivent i Lisbonne avec plus d’un an de maladie et 
pour la plupart ayant déja les trypanosomes sous les 
méninges.  Quelques-uns sont sortis de lhdpital 
colonial, annexe a notre Ecole de Médecine Tropicale, 
encore vivants ; je citerai les suivants : 

No. XLIV. — Négre; trypanosomes dans le suc 
ganglionaire, pas de trypanosomes dans le liquide 
céphalo-rachidien. Traitement par l’atoxyl terminé 
le 4-XII.-1906. Aprés la cessation des injections il 
est resté en observation & Lisbonne jusqu’au 22-XT.— 
1909, et aprés cette date il est parti pour 8. Paul de 
Loanda, ot il a vécu jusqu’a présent, étant employé 
comme servant dans le laboratoire de bactériologie et 
par conséquent soumis a Vobservation de Mr. Correia 
Mendes. Il n’a présenté aprés la terminaison du 
traitement aucun signe suspect, n’ayant pas eu de 
probabilité d’étre réincculé, vu quil a toujours résidé, 
apres son départ du Principe, dans des régions 
indemnes de trypanosomiase. Par conséquent la 
guérison de ce malade se maintient déja il y a plus de 
sept ans. 

No. LXIII.—Mulatresse; trypanosomes dans le 
sang, ponction lombaire négative. Terminaison du 
traitement le 21-V.—-1908. Sans symptémes jusqu’a 
sa sortie de ’hépital le 22-VIII—1909, plus de un an 
apres. Elle est partie pour Vile de St. Iago, Cap 
Vert. 

No. LXXVI.—Négre ; trypanosomes dans le sang, 
pas de trypanosomes dans le liquide céphalo-rachidien. 
Traitement terminé le 16-I.-1909. Parti pour l’ile de 


francs on paierait les frais d’une mission d’études, 
comprenant deux bactériologistes, qui séjourneraient 


’ 18 mois dans les territoires a tsé-tsé de la boucle du 


Niger, dans ces intéressants foyers a Trypanosomes 
gambiense, & Trypanosomes pecaudi, et & Trypanosomes 
cazalbout. 

45°. L’atoxyl me parait étre lemédicament de choix 
de Trypanosoma gambiense. 

Je n’ai aucune opinion sur l’agent chimique actif 
contre le Trypanosoma rhodesiense. 

Je n’ai eu que des résultats négatifs dans mes 
essais de traitement de Trypanosoma cazalboui et de 
Trypanosoma pecaudi avec Vatoxyl, les couleurs de 
benzidine, l’orpiment, l’arsénophénylglycine. 


M&prEcine TropicaLr, Lisponne. 


S. Thomé le 9-III-1909. Il était encore vivant et 
sans avoir eu de symptémes suspects le 20-IIT—1910, 
derniéres références que j’ai pu obtenir jusqu’a présent. 

No. LXXVII.—Négre; diagnostic fait au Principe 
par l’examen du sang; il y fut traité par latoxyl. 
Arrivé a Lisbonne le 7—X.-1908; les examens du sang 
et la ponction lombaire que je Ini ai faits, ont été 
négatifs. Je ne lui ai administré aucun traitement. 
Parti pour Vile de 8. Thomé le 7-IJI-1909. A S. 
Thomé il n’a pas eu de manifestations morbides; 
examens du sang et ponction lombaire négatifs. Encore 
vivant et bien portant le 20—III.—1910. 

No. LXXIX.—Négresse; examen du sang positif 
fait au Principe; elle y fut traitée par l’atoxyl. Arrivée 
a Lisboune le 7—X.—1908 ; je n’ai pas trouvé de trypano- 
somes par l’examen du sang, mais une ponction lom- 
baire exécutée le 1—XIT.-1908 a démontré Vexistence 
de trypanosomes. ‘Traitée & Lisbonne par latoxyl 
jusqu’au 28-I.-1908. Partie pour Vile de 8. Thomé le 
7-IIT.-1909. Elle était encore vivante le 23—ITI.—1910, 
mais avait eu des symptémes morbides ayant nécessité 
la répétition du traitement par Vatoxyl. 

No. LXXXI. — Négre; traité au Principe par 
Vatoxyl. Arrivé a Lisbonne le 21-X.-1908; ponction 
lombaire positive le 3-XI-1908; terminaison du 
traitement & Lisbonne le 5-IJ-1909. Parti pour 
S. Thomé le 7-IIT.-1909. J’ai su qu’il a eu a S. Thomé 
des troubles mentaux importants, avec idées de persécu- 
tion et impulsions homicides ; il ya regu des injections 
de atoxyl et était encore vivant le 20-IIT.-1910. 

No. LXXXITT—Neégre ; examen du sang fait au 
Principe donnant des trypanosomes, ponction lombaire 
négative ; traité par l’atoxyl et injections intraveineuses 
de hbichlorure de merecure. Arrivé a Lisbonne le 
8—-X.-1908. Examen du sang et ponction lombaire 
faits par moi négatifs; pas de symptémes suspects. 
Parti pour 8. Thomé le 7-III.-1909. Pas de rechute 
aS. Thomé; le derniéres nouvelles que j’ai recu a son 
égard datent de 20-III.—1910. 

No. LXXXIV.—Négre; trypanosomes trouvés dans 
le sang au Principe mais pas dans le liquide céphalo- 
rachidien ; traité par l’atoxyl. Arrivé a Lisbonne le 
8-X.-1908 ; examen du sang et ponction lombaire 
faits par moi négatifs; il n’a pas eu a Lisbonne de 
symptomes morbides et n’a regu aucun traitement. 
Parti pour S. Thomé le 7—III—-1909. AS. Thomé il 
s'est toujours bien porté jusqu’au 20-III—1910, date 
des derniéres nouvelles que j’ai regues 4 son égard. 

No. LXXXV.—Négre, diagnostique comme un 
cas de trypanosomiase par examen du sang fait au 
Principe, ot il fut traité par Vatoxyl. Arrivé a 
Lisbonne le 21—-X.—1908 ; les examens que j’ai fait du 
sang et du liquide céphalo-rachidien ont été négatifs ; 
il n’a pas eu de symptémes suspects et n’a recu aucun 
traitement. Parti pour 8. Thomé le 7-III.-1909. I 
aeuaS. Thomé une rechute avec trypanosomes dans 
le sang. Encore vivant le 20—-III.-1910. 

Comme on peut bien le déduire j’avais lintention 
en envoyant ces malades pour S. Thomé de les main- 
tenir dans une région indemnes de glossines, soumis 
au ccntrdle de Vobservation médicale, de facon a 
vérifier si longtemps que possible le résultat du traite- 
ment. J’ai recu des nouvelles & son égard seulement 
pendant un an. Je ferai de mon possible pour savoir 
lesquels d’entre eux seront encore vivants. 

No. DXXXVITI.—Blanc; a été infecté dans lia 
région des Dembos et pendant une expédition militaire 
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en novembre de 1908. Arrivé a Lisbonne le 
19-X.-1909 ; examen du sang et du suc ganglionaire 
positifs le 2I1-X.—-1909. Traitement par latoxyl 
commencé le 8—XI.-1909 et terminé le 28—XI-—1910. 
Les ultérieurs examens du sang retiré. le 9-III., 
23-VII., 25-VIII., 22-XTI-1910, 30-II., 30-V. et 
5—-XII.-1911, toujours par ponction veineuse, inoculé a 
des rats et soumis & la centrifugation fractionnée pour 
Vexécution des préparations, ont été constamment 
négatifs. Ponction lombaire faite le 30-V.—1911 sans 
trypanosomes et sans altération de la formule leuco- 
cytaire. Aprés la terminaison du traitement il s’est 
maintenu sans trypanosomes trouvables et sans 
symptomes suspects. Je l’ai revu le 12-I-1914; il 
était bien portant avec trés bon aspect; examen du 
sang obtenu par ponction veineuse ayant donné de 
méme un résultat négatif. Par conséquent ce malade se 
maintient comme guéri presque quatre ans aprés la ter- 
minaison du traitement et six apres la date probable de 
linoculation par les piqtres des glossines qui abondent 
dans les régions des Dembos oui se réalisa l’expédition 
militaire dont il a fait partie. 

Les malades No. CI., CII., CITI. négres et CV. 
négresse furent tous des cas avec trypanosomes dans 
le sang, traités & Lisbonne par le salvarsan pendant 
l'année 1911, comme je l’ai dit dans ma communication 
au Congrés International de Médecine réuni 4 Londres 
le mois d’aoit 1913; sont sortis de Hopital colonial 
de Lisbonne les trois premiers le 22—-XI.-1911 et la 
derniére le 22-I.-1912, pour retourner 4 son pays natal, 
Vile de St. Iago du Cap Vert. J’ai-revu le No. CIIL., 
qui est revenu A Lisbonne, ot il a séjourné depuis le 
20-I.-1913 jusqu’au 13-IJI.-1913; il se maintenait 
sans symptémes; un examen du sang fait par ponction 
veineuse avec inoculation consécutive & deux rats et 
centrifugation fractionnée d’une partie pour l’exécution 
des préparations a donné des résultats négatifs et une 
ponction lombaire a aussi été négative. Il n’a pas 
présenté de récidive un anet demi aprés la terminaison 
du traitement: la derniére injection de salvarsan fut 
faite le 2-X.-1911. 

No. CVIII.—Blanc; maladie acquise au Congo 
portugais et diagnostiqué, suivant qu'il m’a dit, par le 
Dr. Mercier Gamble de la Baptist Missionary Society 
en 20-I.-1912 par ponction ganglionaire. Arrivé a 
Lisbonne le mois de mars de 1912; ponction ganglio- 
naire positive le 19-IJI.-1912. Pas de symptémes 
nerveux ; ganglions cervicaux antérieurs et sus- 
calviculaires droits assez augmentés de volume, visibles, 
comme de grosses amandes; éruption cutanée dicréte, 
constituée par des plaques érythémateuses dans le 
tronc. Traitement par l’atoxyl commencé le 
20-IIT.-1912 et aprés cette date suivi réguli¢rement 
avec plusieurs périodes de repos. Les ganglions ont 
beaucoup diminué de volume et la malade se porte 
actuellement comme une personne en parfaite santé. 
Divers examens du sang obtenu par ponction veineuse, 
dont une partie a été inoculé a des rats et une autre 
soumise & la centrifugation fractionnée pour l’exécution 
des préparations, ont été toujours négatifs. Il 
persiste comme guéri il y a déja deux ans. 

En me rapportant seulement aux cas que j’ai pu 
suivre jusqu’A présent, je peux dire que de mes malades 
traités par l’atoxyl seul et qui n’avaient pas de try- 
panosomes dans le liquide céphalo-rachidien, il y a le 
No. XLIV. dont la guérison se maintient il y a déja 
sept ans, le No. LX XXVIII. il y a quatre ans et le 
No. OVIII. il ya deux ans. C’est un petit nombre bien 
sir, mais, comme je l’ai déja dit, presque tous mes 
malades m’arrivent ayant déja le liquide céphalo-rachi- 
dien envahi par les trypanosomes, et malheureusement 
dans ces circonstances je n’ai obtenu aucun cas défini- 
- tivement favorable parles médicaments quej’ai employés. 
Cependant le premier cas n’ayant pas eu de récidive 
durant les sept années qui se sont suivies 4 la termi- 
naison du traitement, démontre bien que la guérison 
est possible, quand la médication est commencée avant 
V'invasion sous-arachnoidienne. 

Les vraies entraves dans la thérapeutique de la 
trypanosomiase gambiense chez l’homme sont la toxico- 
résistance des trypanosomes, c’est-A-dire son habituation 
aux divers médicaments, et l’imperméabilité des 
méninges qui ne laissent point passer les remédes 
ou seulement dans des quantités minimes et aprés 
un usage prolongé. Contre le premier obstacle on 


lutte par l’emploi de la médication mixte et comme 
succédanés les plus importants des arsénicaux on doit 
citer les dérivés de l’antimoine, dont l’émétique a rendu 
possibles des guérisons, me suffisant de citer ici celle 
du Dr. Kérandel, infecté au Congo, qui n’avait 
pas les trypanosomes sous les méninges. Contre la 
deuxiéme difficulté il fallait tenter la lutte en injectant 
les médicaments sous l’arachnoide aprés ponction 
lombaire. C’est ce que j’ai fait le premier, employant 
le lysol, diverses matiéres colorantes et J’atoxyl, sans 
pouvoir obtenir des résultats satisfaisants. Derniére- 
ment, comme je l’a dit au Congrés de Londres, j’ai 
employé le néo-salvarsan en injections sous-arachnoi- 
diennes ; ces injections n’ont pas été exemptes d’incon- 
vénients, cependant la mort n’en fut pas la suite 
immédiate contrairement a ce qu’ont dit F. Heckenroth 
et M. Blanchard dans sa communication présentée a la 
Société de Pathologie Exotique de Paris, dans la 
séance du 14 janvier 1914. Un de mes malades a 
vécu trois mois apres le traitement sous-méningé et 
Vautre quatre mois et demi; chez ce dernier une 
ponctiodn lombaire, faite & peu prés quatre mois aprés 
Vinjection sous-arachnoidienne du néo-salvarsan, révé- 
lait encore la présence des flagellés, par conséquent 
je nmavait pas obtenu la stérilisation définitive du 
liquide céphalo-rachidien. 

Du reste dans les cas traités par Heckenroth et 
Blanchard, nonobstant les ponctions lombaires faites 
apres le traitement sous-arachnoidien avoir donné des 
résultats négatifs, l’état des malades n’en profita pas, 
ce que les auteurs attribuent 4 Virrémédiable altération 
des centres nerveux. Pour moi je pense que le 
résultat négacif d’une ponction lombaire n’est pas 
suffisant pour affirmer que les trypanosomes n’aient pas 
persisté en minime quantité dans le liquide céphalo- 
rachidien et ne puissent pas repulluler plus tard. Ce 
qu’est indiqué c’est d’ essayer de faire le traitement 
sous-arachnoidien le plus tét possible aprés l’invasion 
sous-méningée, par conséquent de procéder tant que 
possible systématiquement & Vexamen du _ liquide 
céphalo-rachidien des cas de trypanosomiase humaine, 
méme quand les malades ne présentent pas encore des 
symptoémes nerveux. Dans la paralysie générale le 
Dr. Bériel de Lyon a fait la ponction cérébrale suivie 
de Vinjection de médicaments, avec l’intention d’une 
lutte si locale que possible contre les tréponémes 
dans la trypanosomiase humaine, arrivée 4 la phase 
nerveuse, une telle voie d’application des médicaments 
est, en thése, indiquée; je doute cependant qu’on la 
puisse mettre en pratique chez les indigénes & la phase 
de la maladie pendant laquelle cette facon d’appliquer 
les remédes pourra encore étre présumée utile ; je crois 
que sans étre soumis & l’anesthésie générale et sachant 
ce qu’on leur veut faire, ils ne le permettront pas. 

Je fait maintenant des essais de thérapeutique sous- 
arachnoidienne avec le gallyl d’accord avec Mr. le Prof. 
Mouneyrat. 

Tout cela pour ce qui regarde l’action curative des 
médicaments déja utilisés contre la maladie du sommeil. 
Rélativement a son action prophylactique il n’y a pas 
de doute que tous les médicaments détruisant rapide- 
ment le trypanosome gambiense dans le sang, pourront 
contribuer d’une facon trés importante pour éviter la 
dissemination de la maladie du sommeil dans les 
régions ou elle est due a ce flagellé. 

Chez mes malades l’évolution de la maladie a été 
toujours supérieure 4 un an, méme dans les cas observés 
i une période dans laquelle je n’avais pas encore 
employé latoxyl comme agent thérapeutique. 

Je n’ai jamais observé des opacités de la cornée 
comme conséquence de la trypanosomiase chez l’homme. 
Quelques-uns de mes malades ont eu des_névrites 
optiques aprés l’usage. de Vatoxyl, comme je l’ail com- 
muniqué A la premiére Conférence sur la maladie du 
sommeil, réunie 4 Londres le mois de juin de 1907. Par 
les études faits 4 notre Ecole il me semble que la maladie 
du sommeil elle-eméme altére quelquefois les nerfs 
optiques rendant plus facile l’action nocive ultérieure 
de l’atoxyl. Cet inconvénient ne s’est plus produit 
dés que je n’ai pas atteint les hautes doses que 
j’employai prémicrement. 

Les antres insectes hématophages, comme les 
moustiques, les stomoxys, les tabanidés, etc., et méme 
la transmission directe d’homme 4 femme par les 
rapports sexuels, pourront jouer dans la propagation 
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de la maladie du sommeil un réle trés minime purement 
accidentel, & eux seuls ils ne pourront certainement 
pas implanter la maladie endémiquement dans une 
région; nous en avons la preuve dans nos deux iles 
de S. Thomé et Principe, lesquelles ont les mémes 
conditions climatériques et ott l’on rencontre des 
moustiques, des stomoxys, des tabanidés, ete., mais 
avec cette exception curieuse qu'il y a des glossines 
(la palpalis) seulement au Principe et qu’il n’y a pas 
de glossines 4 8. Thomé. La maladie: s’est implantée 
au Principe parce que dans cette ile elle a trouvé 
Vagent transmetteur, la glossina palpalis, et ne s’est 
pas implantée 4 S. Thomé ot cette mouche n’existe 
pas, nonobstant les cas de trypanosomiase humaine 


ProFessEur F. MEsnit, 


En Afrique tropicale, il existe trois groupes de 
trypanosomes pathogénes :— 


(1°) le groupe brucez-pecaudi-gambiense-rhodesiense ; 

(2°) le groupe dimorphon-congolense-pecorum-nanum, 
(?) sémiae. 

(3°) le groupe cazalboui (vivax des auteurs anglais)- 
uniforne-caprae. 


Nous considérerons seulement le premier groupe, 
spécialement visé dans le questionnaire du Sleeping 
Sickness Committee. Tout ce qui sera dit pour les 
trypanosomiases animales de ce groupe s’applique 
d’ailleurs 4 celles des deux autres groupes. 

A.—Tout le monde admet Vindividualité de Tr. 
gambiense. La question en discussion est celle de 
brucei-rhodesiense. J’ai montré (Soc. Path. exotique, 
décembre 1913) que, sous lenom de brucez, on comprend 
des trypanosomes qui ne sont probablement pas de la 
méme espéce: par exemple, les agents des nagana du 
Zoulouland et de POuganda. 

La méthode biométrique qui, & mon avis, a été un 
progrés dans l'étude morphologique des  trypano- 
somes, a amené les savants anglais des commissions de 
la Rhodesia et du Nyassaland a des conclusions, 4 mon 
avis, au moins prématurées en ce qui concerne les 
relations de rhodesiense et de brucei. Les recherches 
récentes de Taute et de Fischer ont établi qu’on ne peut 
pas conclure, comme l’ont fait les savants anglais en 
question, a Videntité de deux virus parce quwils ont 
mémes courbes de Galton et méme action pathogéne 
sur divers mammiféres. I]n’est pas prouvé que le virus 
trouvé en Rhodesia et au Nyassaland sur le gibier 
sauvage et les animaux domestiques, bien qu’identique 
morphologiquement a T'r. rhodesiense, appartienne A 
cette espéce; et les expériences de Taute laissent 
supposer qu'il y a différence spécifique. II est possible, 
néanmoins, qu'il existe, dans ces régions, chez les 
animaux a l’état naturel, a la fois un virus du type 
nagana et le Tr. rhodesiense. EHnfin, je ne repousse 
pas & priori la captivante hypothése de Sir David Bruce 
et de ses collaborateurs qu'il y a unité spécifique, le 
virus nagana n’attaquant l’homme qu’accidentellement, 
pour ainsi dire. En tout cas, ce probléme est de 
premicre importance en ce qui concerne la question du 
reservoir de virus pour le 7%. rhodestense, et l’extension 
de cette trypanosomiase humaine en Afrique orientale 
et australe. 

B.—Tr. rhodesiense et Tr. gambiense, dans 1’état 
actuel de nos connaissances, différent morphologique- 
ment en ce que la premiere espéce seule présente des 
formes avec noyau postérieur. Bien que, malgré des 
recherches personnelles étendues, je ne sois pas arrivé 
a trouver des Tr. gambiense avec noyau postérieur, je 
ne suis nullement convaincu qu'il y ait la un véritable 
caractére différentiel. Je crois 4 la distinction de ces 
deux trypanosomes humains en raison des réactions 
biologiques d’immunité; mais j’estime que ces deux 
trypanosomes constituent des espéces voisines, plus 
voisines entre elles que chacune d’elles ne l’est des 
autres espéces du groupe brucei. Peut-étre Tr. rhode- 
siense est-il un gambiense modifié par suite de son 
adaptation & Glossina morsitans. On sait que T'r. rho- 
desiense peut évoluer aussi chez Gl. palpalis, et que 
Tr. gambiense peut évoluer chez Gil. morsitans. Tl 
serait intéressant de rechercher si chacun de ces deux 
trypanosomes est modifié dans sa morphologie et sa 
virulence par cette évolution chez un héte anormal. 


importés de Angola parmis les noirs  (servigaes) 
recrutés pour le service agricole des rogas. Quand 
jai été AS. Thomé, l’année 1904, j’ai fait l’examen du. 
sang de quelques-uns de ces servigaes et j’ai trouvé 
parmi eux un attaqué de maladie du sommeil. 

Pour ce qui regarde la trypanosomiase humaine, 
vu que dans les cas non guérissables les trypanosomes 
persistent dans le liquide céphalo-rachidien nonobstant 
les traitements faits, ca suffit pour expliquer la marche 
de la maladie sans recourir 4 l’hypothése d’un état 
non encore connu de l’évolution naturelle de ces 
flagellés, ce que, bien stir, ne veut pas dire que cette 
phase n’existe pas. 


Instirut Pasteur, Paris. 


C.—Pour les autres espéces du groupe brucez, on 
n’est pas encore fixé sur leur nombre. Elles sont pro- 
bablement multiples: brucei type, pecaudi, togolense, 
ugandae. Peut-étre l’évolution chez les tsétsés per- 
mettra-t-elle de les classer. Ainsi, pecaudi a une 
évolution qui commence & Jintestin et finit dans la 
trompe, tandis que gambiense, rhodesiense et probable- 
ment les virus nagana de l’Afrique orientale, ont une 
évolution qui commence aussi dans l’intestin, mais 
finit dans les glandes salivaires. 

Toutes les especes de ce groupe sont trés poly- 
morphes dans la nature; et je crois qu'il est difficile, 
parfois méme impossible, de les distinguer. La con- 
fusion probable commise par les savants anglais entre 
le rhodesiense et le nagana en est une preuve. Je crois 
que ce polymorphisme s’atténue sensiblement par 
passage continuel chez les animaux de laboratoire; les 
formes courtes et trapues disparaissent de préférence 
(peut-étre Tr. pecaudi fait-il exception). Cette constata- 
tion s’accorde bien avec la conception de Miss Robert- 
son qui regarde les formes trapues comme surtout 
propres 4 évoluer chez les tsétsés. 

D.—Dans le questionnaire du Sleeping Sicknesss 
Committee, figure (28) la question de la variation des 
espéces de trypanosomes pathogénes. O’est la un 
probléme des plus intéressants tant au point philoso- 
phique qu’au point de vue pratique, probleme que 
jai personnellement en vue depuis plusieurs années. 
Jusqu'ici, je n’ai pas cbhservé que les trypanosomes 
en question dépassent en variation ce qu’on regarde 
comme limite d’espéces. ; 

H.—On peut dire que la maladie du sommeil ne 
déborde pas les régions a tsétsés.” I] n’y a aucun doute 
que les glossines constituent les éléments de conser- 
vation de cette maladie. Koch et Kudicke ont insisté 
sur l’existence de cas autochtones de maladie du sommeil 
sur une rive du lac Victoria ot. manquent les tsétsés. 
Les membres de la mission francaise au Congo ont 
insisté sur ce qu’ils ont appelé les épidémies de familles 
et de cases, difficilement explicables par la seule con- 
sidération de la tsétsé. Ils ont montré d’ailleurs que 
Vintensité de la maladie ne varie nullement - avec 
Vabondance des glossines. L’exemple de Carnot, sur 
la Haute-Sangha, ot la maladie du sommeil sévissait il 
y a trois ans avec une morbidité de plus de 25 pour cent, 
et oti les glossines étaient rarissimes, est topique. 

Pour les savants de la mission franeaise, des insectes, 
particuliérement des insectes & mceurs domestiques, 
seraient & incriminer pour leur role de vecteurs méca- 
niques, et ils ont surtout accusé les moustiques des 
genres Mansonia et Stegomyia. Des _ expériences 
récentes viennent 4 l’appui de cette maniére de voir. 

Les insectes en question ne constituent pas de 
véritables hétes. Seuls, les! tsétsés d’une part, Vhomme 
(et quelques mammiféres) de l’autre méritent ce nom. 
En V’état actuel de nos connaissances, il n’y a pas de 
raisons de supposer l’existence de quelque autre stade 
des trypanosomes dans la nature. Toutes les expé- 
riences tentées infirment la supposition que Vinfection 
trypanosomique soit héréditaire chez la tsétsé. 

F.—Pour le Tr. gambiense, jestime que homme 
est, de beaucoup, le principal réservoir de virus. Au 
Congo, il parait bien étre le seul. Peut-étre, n’en 
est-il pas de méme en Afrique occidentale (bassins du 
Sénégal, du Niger, et affluents) ; mais la preuve d’autres 
réservoirs manque encore; il sera bon de les rechercher 
en suivant les suggestions de mon collégue Bouffard, 
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En Ouganda, l’expérience des rives abandonnées du lac 
Victoria et des iles a mis en évidence le rdle des 
antilopidés, mais la disparition graduelle de l’infectiosité 
des mouches montre que ce réle est peu important. 

Pour Tr. rhodesiense, en vertu des remarques du 
paragraphe A (v. swpra), la question du réservoir de 
virus reste entiére. Ilest a désirer que des expériences, 
analogues 4 celles déja citées de Taute, soient entre- 
prises en Rhodesia ou au Nyassaland. 

Pour les trypanosomiases animales, le rdéle du 
gibier comme réservoir de virus me parait incontest- 
able. Les expériences de Bruce de 1894-96 Vavaient 
déja prouvé; les constatations récentes, faites en 
Afrique australe, le confirment surabondamment. 
Mais il est probable que les races d’animaux domes- 
tiques (bovidés, caprins ) assez résistantes, 
jouent également un role comme réservoir de virus. 

Tl est depuis longtemps reconnu, en Afrique 
australe, que 14 ot il n’y a plus de gibier, il n’y a 
plus de tsétsés, et, partant, plus de trypanosomiases 
animales. C’est la une conséquence de la civilisation 
et de l’exploitation méthodique d’une contrée. 

Bien que je sois convaincu d’avance du résultat, 
pour ce qui concerne les trypanosomiases animales, je 
conseille néanmoins d’organiser une expérience de 
destruction du gibier et je demande qu'elle soit faite 
en Rhodesia ou au Nyassaland, car elle tranchera en 
méme temps la question du réservoir de virus pour le 
Tr. rhodesiense. Je m/’associe pleinement aux désiderata 
formulés par Sir David Bruce et ses collaborateurs et 
par Yorke. 


Extract from REportT presented by 
Professeur Mesniut and Monsieur Rovusaup to the 
15TH INTERNATIONAL CONGRESS oF HYGIENE 
AND DreMoGRAPHY at Washington, 
September 1912. 


Sur la Prophylaxie des Trypanosomiases. 


Plusieurs rapporteurs devant traiter spécialement 
la question de la prophylaxie de la maladie du sommeil, 
nous serons brefs sur cette trypanosomiase et nous 
envisagerons sa prophylaxie surtout comme un cas 
particulier de la prophylaxie des trypanosomiases A 
glossines. 

Maladie du sommeil—Suppression du réservoir de 
virus—Un cdté du probléme de la lutte contre la 
trypanosomiase humaine doit étre néanmoins envisagé 
i part, c’est celui qui consiste & empécher homme 
infecté de servir de réservoir oti les insectes vont puiser 
le virus. 

A cet égard, une premiére mesure consiste a isoler 
autant que possible les malades du sommeil. II existe 
des régions, encore indemnes, ou, néanmoins, toutes les 
conditions,favorables & l’éclosion de la maladie,paraissent 
réunies (ex. : certaines régions de ]’Afrique occidentale 
otiles Glossina palpalis abondent). Des mesures doivent 
étre prises pour que des individus atteints de trypanoso- 
miase ne puissent pas infecter ces régions. Des ententes, 
par exemple comme celle existant entre les gouverne- 
ments de l'Afrique occidentale francaise et de l'Afrique 
équatoriale francaise, seront des plus utiles. Dans les 
régions déji contaminées, les hommes malades devront 
étre recherchés avec soin et isolés dans des villages, dits 
de ségrégation, disposés dans des conditions telles que 
les malades s’y trouvent bien et demandent 4 y rester. 
Ces villages seront naturellement des lieux de traite- 
ment, et on n’oubliera pas qu'une bonne nourriture est 
un adjuvant trés important dans l’action des médica- 
ments. 

Mais, i notre avis, la mesure prophylactique la plus 
efficace consiste dans la stérilisation, pour un temps 
plus ou moins long, du sang circulant des trypanosomés. 
Les Drs Aubert et Heckenroth, de l'Institut Pasteur 
de Brazzaville (Congo francais), qui ont pratiqué sur 
une large échelle cette prophylaxie chimique, et qui 
pensent qu’elle “ permettra d’obtenir rapidement de 
décisifs avantages,” sont arrivés aux conclusions sui- 
vantes :— 

« Parmi les médicaments susceptibles de jouer 
un réle important dans la prophylaxie chimique 
de la trypanosomiase humaine, il faut citer 
Vatoxyl et, l’arsénophénylglycine. Ce dernier, 
utilisé & doses convenables de 4 cgr. a 5 cgr. 
par kilogramme, en une, ou mieux deux injections 
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intraveineuses & six jours d’intervalle, permet 
d’obtenir des durées de stérilisation supérieures 
4 12 mois dans la majorité des cas. Des malades, 
suivis réguliérement pendant plus d’une année, 
de 15 & 25 mois, u’ont pas présenté de rechute et 
sont dans un excellent état de santé. Chez cer- 
tains sujets, a la premiére période de la maladie, 
ce traitement prophylactique ainsi compris semble 
devoir conduire & la guérison définitive. 

“La technique des injections intraveineuses ne 
doit pas étre considérée comme un obstacle a 
Vutilisation de ce médicament dans les campagnes 
de prophylaxie. 

«L’atoxyl ne possede pas un pouvoir de stérili- 
sation d'une aussi longue durée que l’arséno- 
phénylglycine, toutes choses égales d’ailleurs. 
Pour obtenir une durée de stérilisation suffisante 
et donner une efficacité pratique a l’intervention 
thérapeutique, il faut arriver 4 trois ou quatre 
injections successives, ce qui entraine, dans les 
campagnes de prophylaxie, quelques difficultés 
matérielles avec lesquelles il faut compter, mais 
qui ne sont pas insurmontables. 

‘Les résultats obtenus dans la vallée de la 
Haute-Sangha prouvent qu’avec l’atoxyl seul on 
peut restreindre considérablement la morbidité 
par trypanosomiase. 

“ Dans les régions u maladie du sommeil, il est 
indispensable que des tournées inédicales pério- 
diques soient effectuées par un personnel unique- 
ment chargé de ce service. Ces missions auront 
pour but: 1°, de repérer les endroits contaminés ; 
2°, d’apprécier exactement le nombre des individus 
atteints, par l’examen systématique de tous les 
indigénes; 3°, de faire le traitement prophylac- 
tique de tous les malades comme il est indiqué 
ci-dessus. Le traitement curatif ne sera fait que 
dans les postes ou un médecin ge trouve en 
permanence.” 


Aubert et Heckenroth ajoutent que les indigénes du 
Congo reconnaissent déja les bons effets de ces mesures 
et viennent en masse se faire traiter. 

A cété de homme, le gros gibier Joue un certain 
role dans la conservation du virus; exemple, les rives 
désertées du lac Victoria restées infectantes. Toute 
mesure dirigée contre le gros gibier sera donc utile. 
Mais, sauf peut-étre pour ce qui concerne la trypanoso- 
miase humaine de Rhodesia et du Nyassaland, il ne faut 
pas se faire trop d illusions sur lefficacité de la des- 
truction du gibier. 

L’instruction des indigénes devra se faire peu a peu, 
mais on ne peut compter sur des résultats immédiats. 

L’administration devra étudier le remplacement des 
industries prédisposantes (péche ; coieciion du charbon 
de bois; cultures au bord des eaux) dans les zones 
contaminées, par d’autres qui mettront les indigénes 
plus 4 l’abri de Vinfection possible. L’extension de la 
vente du poisson sec, des sécheries sahariennes, pourrait 
aider en Afrique occidentale a éloigner des riviéres 
des populations ne vivant que de péche. 

D’une facon générale, l’administration devra exercer 
son action sur les villages dans un sens utile a la 
prophylaxie. L’étude des moyens propres a diminuer 
les chances de contagion dans les différentes régions 
devra étre faite soigneusement par elle, d’aprés les 
conseils techniques de personnes informées, spéciale- 
ment affectées & ce service. 


Lutte contre les glossines—En dehors de la maladie 
du sommeil, un certain nombre de trypanosomiases 
animales de |’ Afrique intertropicale sont conservés 4 
l'état endémique ou enzootique par les glossines ou 
tsétsés. Au point de vue des conditions de vie, une 
distinction doit étre faite entre les glossines, nettement 
hygrophiles, qui ne se rencontrent jamais loin des rives 
ombragées des cours d’eau (la Gl. palpalis est le type de 
ces tsétsés) et les glossines xérophiles, telles que la Gi. 
morsitans—qui vit dans la brousse et méme la savane 
et s’éloigne des riviéres 4 la poursuite de saproie. Des 
espéeces, comme Gl. longiépalpis—présentent des condi- 
tions de vie intermédiaires. 

Les moyens & employer pour supprimer les 
glossines, ou mettre Vhomme et les animaux 4 l’abri 
de leurs piqtres, different done suivant l’espéce qn’ll 
s‘agit d’atteindre, 
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Contre la Glossina palpalis, Vagent principal de 
propagation de la maladie du sommeil, et de plusieurs 
trypanosomiases animales, comme la souma, il faut 
déboiser, ou au moins éclaircir les galeries foresti¢res 
dans les endroits fréquentés par les hommes (points 


d’eau, gués, ponts, etc.), ainsi qu’aux points de passage | 


des caravanes et des troupeaux. I] faut abattre les 
arbres le plus complétement possible, couper les 
palmiers nains touffus qui, malgré leur faible hauteur, 
forment un couvert impénétrable ot s’abritent les 
glossines ; détruire les lianes; en un mot, faire de la 
forét une clairiére. 

Pour la protection des villages, il faut comprendre 
un déboisement absolu sur une étendue variable autour 
des villages ou des lieux fréquentés, avec déboisement 
partiel (éclaircissement) sur une zone périphérique, la 
plus étendue possible; incendie des herbes ou de 
la brousse n’est pas utile. Si une protection efficace 
ne peut étre réalisée, le déplacement des villages dans 
de zones sans tsétsés est indiqué. 


Contre la Glossina longipalpis, qui propage, entre 
autres, la baléri, il faut abattre ies broussailles vertes 
et les petits arbres touffus qui bordent les derriéres 
des cordons forestiers des cours d’eau. 


Contre la Glossina morsitans, qui parait apte a 
propager la plupart des trypanosomiases des zones ou 
elle habite, et, en Rhodesia, la trypanosomiase hu- 
maine, il faut élaguer la forét claire, abattre les 
buissons épineux (jujubiers, mimosées) ot la mouche 
gite souvent. L’incendie de la brousse, & la saison 
favorable, peut étre utile. 


Les mesures d’action contre cette glossine, dont 
les gites sont mal définis, sont surtout difficiles. Sa 
présence dans la brousse claire ou la forét plus ou 
moins couverte est surtout fonction de celle du gibier. 
Hille le suit et peut se trouver abondante un jour, la 
ot. on ne la rencontre plus peu aprés. La destruction 


du gibier est, dans ce cas, une mesure fondamentale. 
Il n’y aura d’élevage intensif possible dans les zones a 
tsétsés qu’avec la disparition du gibier. La question 
des réserves de chasse et de la protection du gros 
gibier, actuellement a l'étude, est absolument con- 
traire au but prophylactique quwil y a lieu d’atteindre, 
et par suite 4 Vintérét économique des colonies. 


Cette destruction du gibier doit étre préconisée 
partout ot il y a des trypanosomiases animales trans- 
mises par les tsétsés, quelle que soit l’espéce de glossine 
en cause. 


Dans les vastes territoires de |’ Afrique tropicale, 
les régions d’élevage se trouvent surtout 4 l’intérieur, 
loin des edtes. Le moyen le plus économique d’amener 
les animaux (en particulier les bovidés) dans les 
colonies cétiéres ou dans les ports d’embarquement, est 
de les faire voyager en troupeaux. Pour que ces 
troupeaux ne se contaminent pas en route, comme 
c'est généralement le cas a Vheure actuelle, des 
routes sanitaires doivent étre créées. Le tracé de ces 
routes doit étre étudié avec soin par des personnes 
compétentes ; les points de traversée des cours d’eau 
doivent donner lieu a une attention spéciale et, s'il y a 
lieu, étre débarrassés des glossines en employant les 
procédés décrits précédemment. i 


A cdté de ces mesures générales, des mesures indi- 
viduelles peuvent ¢étre prises. L’homme protégera 
autant que possible, par des gants ou des voiles, les 
parties découvertes de son corps. Des piéges a tsétsés 
seront mis en cuvre. On cherchera a écarter ces 
insectes par des fumées. On évitera, si possible, de 
voyager le jour. Mais toutes ces mesures ne seront 
jamais que de faibles palliatifs. Ce n’est qu’en 
recourant aux mesures générales sur lesquelles nous 
avons Insisté qu’on arrivera peu & peu, 4 force de 
persévérance, i faire disparaitre les trypanosomiases i 
tsétsés. 


Monstgur FE. Rovsaup, Caer pE Laporaroire A L’INstrrur Pasteur, Paris. 


Depuis bientét huit ans, j’ai eu occasion d’étudier 
la maladie du sommeil, les trypanosomiases animales 
et les glossines au Congo frangais, et dans toutes les 
possessions francaises de l Afrique Occidentale. Les 
résultats de mes recherches, qui ont principalement 
porté sur les conditions de transmission des trypano- 
somes et sur leur mode d’évolution chez Vinsecte pro- 
pagateur, ont été publiés, soit en détail dans le rapport 
de la Mission frangaise d’Etude de la Maladie du 
Sommeil*, soit en notes préliminaires diverses prises 
également aux “Comptes rendus de lAcadémie des 
*« Sciences ”’ et au “‘ Bulletin de la Société de Pathologie 
“ Hxotique de France.” Hn priant MM. les membres 
du Comité de bien vouloir se reporter 4 ces publica- 
tions, je me bornerai dans cette note a souligner 
quelques-unes des questions auxquelles j’attache une im- 
portance spéciale parmi toutes celles qui figurent dans 
la liste publiée. 


1°. La spécificité de transmission du Tr. gambiense 
par la Gl. palpalis me parait principalement liée au 
mode de vie particulier de cette mouche, qui, beaucoup 
plus que les autres espéces de glossines, tend a vivre 
au voisinage de Vhomme. Dans les régions les plus 
infectées de maladie du sommeil que j’ai visitées au 
Congo, le Gl. palpalis ne trouve a se nourrir que de 
sang humain, indépendamment de celui des animaux 
ou des reptiles; le gros gibier y est le plus souvent 
extrémement rare. La mouche s’adapte a l"homme et 
vit au voisinage des villages. D’un autre coté il me 
parait certain que si, en principe, toute espéce de 
mouche tsétsé peut se montrer capable de subvenir a 
Vévolution et 4 la transmission de toutes les espéces de 
trypanosomes sévissant dans les régions A tsétsés, en 
fait, dans la nature, il n’en est pas ainsi. [1 existe, 
suivant les régions, des races particuliéres de glossines, 
races qui sont fonction du climat et des conditions 
géographiques et qui se montrent plus ou moins aptes 
a transmettre les différents virus. Une méme espéce 
" rf 

* G. Martin, Lebceuf et Roubaud. La Maladie du 
Sommeil au Congo francais. Paris : Masson, 1909. 








de glossines pourra, dans une localité déterminée, se 
moutrer trés sensible 4 linfection pour wn virus donné, 
alors que dans une autre région elle s’y montrera 
réfractaire ou beaucoup moins sensible. Pour cette 
raison je ne considére pas la notion de Vespéce de la 
glossine comme liée d’une facon fondamentale a la 
transmission d’un virus donné. , O’est surtout le genre 
de vie des glossines dont il faut tenir compte pour 
apprécier leurs possibilités plus ou moins grandes de 
transmission nattirelle. A cet égard il y aura lieu de 
rechercher si, dans les régions de PAfrique Orientale 
ot existe le Tr. rhodesiense transmis par Gl. morsitans, 
cette mouche ne vit pas au voisinage de Vhomme dune 
fagon plus immédiate qu’elle ne le fait, d’ordinaire, 
dans les régions inhabités qu’elle fréquente habituelle- 
ment. 


2°, La distinction spécifique exacte des virus divers 
qui peuvent étre rencontrés chez les animaux con- 
sidérés comime réservoirs de virus pour les trypanosomes 
humains est d’une importance considérable. A cet 
égard j’estime que l’un des critériums de différenciation 
les plus nets que l’on puisse posséder actuellement, 
consiste en l’étude de leur mode d’évolution chez les 
glossines. L’évolution dans les glandes salivaires 
proprement dites n’a jJusqu’A présent été observée que 
pour les deux trypanosomes parasites de homme, le 
Tr. gambiense et le Tr. rhodesiense. ‘Toutes les fois 
qu’un virus dimorphe, rencontré chez un animai, esi 
reconnu accomplir son évolution chez les glossines en 
dehors des glandes salivaires, ce virus n’a certainement 
rien de commun, dans |’état actuel de nos connaissances, 
avec le virus humain. Le Tr. pecaudi de J Afrique 
Occidentale, virus morphologiquement voisin du Tr, 
gambiense et aussi du 1'r. brucei, accomplit son évolu- 
tion derniéve dans la trompe des glossines comme nous 
Vavons montré avec le Dr. Bouat, et non dans les 
glandes salivaires, ce qui le distingue vadicalement des 
virus humains. J! y aura lieu de rechercher d’une 
facon systématique le mode d’évolution chez la mouche 
des deux agents du nagana (Tr. brucez), celui du 
Zoulouland et celui de ’Ouganda, dont notre collégue 
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M. Mesnil vient de montrer récemment la non-identité. 
Ces virus accomplissent-ils leur évolution derniére dans 
la trompe des mouches, ou dans les glandes salivaires ? 
Nous croyons fermement que la solution de cette 
question apportera des éclaircissements utiles 4 la 
question si importante soulevée par le général Sir D 
Bruce et qui a trait 4 Videntité des Tr. brucez et Tr. 
rhodesiense, et nous engageons vivement les chercheurs 
& porter leur attention de ce cdté. 


3°. Si les glossines sont bien les agents fonda- 
mentaux de la conservation des virus dans la nature, 
jestime que dans certains cas d’autres insectes sont 
aptes a jouer le rdle d’auxiliaires, pour la transmission 
mécanique a forme épidémique des affections & trypano- 
somes. Les stomoxes, particulitrement, peuvent inter- 
venir comme notre collégue Bouffard l’a montré, dans 
la transmission du virus de la souma (Tr. cazalboud ou 
vivax). Les moustiques quand ils sont tres abondants 
aussi, dans les lieux habités par ’homme, doivent 
également étre comptés parmi les vecteurs auxiliaires 
des trypanosomiases humaines. Ils agissent en diffu- 
sant la maladie dans une famille, par exemple, et sont 
vraisemblablement les principaux agents actifs des 
épidémies familiales dont nous avons observé de trés 
nombreux exemples en Afrique équatoriale et occi- 
dentale. Les expériences effectuées A l'Institut Pasteur 
de Brazzaville, celles plus récentes que nous avons 
réalisées & Dakar avec le Dr. Lafont démontrent le 
bien fondé de cette maniére de voir. Dans la nature, 
le role vecteur des moustiques est limité par la faible 
abondance habituelle des trypanosomes dans le sang ; 
quelquefois cependant, comme nous l’avons observé 
avec MM. G. Martin et Lebeuf, et avec le Dr. G. 
Bouet, il est lom den étre ainsi; les conditions 
favorables se trouvent alors réalisées pour permettre 
aux moustiques de diffuser la maladie dans l’entourage 
immédiat des malades. 


4°, Je considére que des cas de guérison naturelle 
pour ’homme atteint de trypanosomiase humaine (T'r. 
gambiense) sont possibles. Dans des régions du Congo 
particuliérement infectées, j’ai eu l’occasion de voir 
dans les villages des individus Agés, des vieillards, 
ayant toujours vécu sur les lieux mémes oti sévit la 
maladie qui décime la population depuis de longues 
années. Quelques-uns m’ont certifié avoir guéri de la 
maladie du sommeil, Le fait est rendu probant par 
les observations récentes des Docteurs Ringenbach et 
Heckenroth, qui ont retrouvé en état de santé satis- 
faisant plusieurs indigenes reconnus trypanosomés en 
1907 par la Mission francaise au Congo, et qui 
navaient subi aucune sorte de traitement. Je suis 
porté a croire qu il existe,dans la nature des cas 
peut-étre assez nombreux d'‘immunité acquise, parmi 
les populations qui vivent depuis fort longtemps dans 
les zones & trypanosomiase humaine. 


5°. La question du rédle joué par les animaux 
sauvages dans la conservation naturelle des virus, 
aussi bien ceux de ’homme que ceux des animaux 
domestiques, est certainement d’importance capitale. 
La belle série de recherches effectuées & ce sujet dans 
YOuganda par Sir David Bruce et ses collaborateurs 
me parait entrainer la conviction, en ce qui concerne 
le rdle de réservoir de virus pour le Tr. gambiense, 
joué par les antilopidés. Les expériences de M. Duke 
en particulier échappent 4 la critique. Toutefois il me 
semble que si ce réle, en ce qui concerne la trypano- 
somiase humaine a T'r. gambiense, transmise par Gl. 
palpalis, est possible, en fait il se limite notablement 
et noffre pas un caractére d’absolue généralite. Dans 
beaucoup de régions du Congo francais dévastées par 
la maladie du sommeil, le gibier fait défaut ou se 
montre extrémement rare. Dans ces régions le prin- 
cipal réservoir de virus me parait se limiter 4 homme 
lui-méme. 

Il n’en est peut-étre plus ainsi en ce qui concerne 
la trypanosomiase humaine a Trypanosoma rhodesiense, 
transmis par Gl. morsitans. Ce que je connais des 
habitudes de cette glossine me parait légitimer les 
conceptions de MM. Kinghorn et Yorke touchant le 
role joué par les animaux sauvages dans la conservation 
de ce virus. Gl. morsitans étant par excellence une 
mouche de gros gibier, il est infiniment probable que 
c'est au contact de ce dernier qu'elle s’infecte. Si les 
chiffres d’infection naturelle des animaux sauvages au 


Tr. rhodesiense donnés par les auteurs ci-dessus sont 
sans doute au-dessus de la, vérité (la distinction absolue 
de leur virus sauvage n’ayant pas toujours été faite avec 
des virus du type T'r. pecaudi), je considére cependent. 
leurs conclusions comme justifiées. I] me parait de 
toute importance que des expériences soient instituées 
i bref délai dans le but d’apprécier les effets de 
Péloignement ou de la destruction du gros gibier. Ces 
expériences devront étre faites, autant que possible, 
dans des territoires circonscrits, ol la faune sauvage 
se trouve en quelque sorte isolée, sans communication 
facile avec des territoires giboyeux limitrophes. la 
question qui offre un intérét tout & fait spécial pour le 
Tr. rhodesiense mérite également d’étre étudiée pour 
les autres trypanosomiases. I] est hors de doute que 
les faunes sauvages sont, dans les pays & tsétsés, le 
principal élément de conservation des virus, surtout 
dans les territoires envahis par la Gl. morsitans et les 
espéces voisines. a conservation du gros gibier est 
incompatible avec la pénétration et la mise en valeur 
économique des colonies africaines. 


L’éloignement du gros gibier constitue d’ailleurs un 
moyen prophylactique a deux faces: en méme temps 
qwil supprimera la source la plus constante d’infection 
pour les mouches, il entrainera aussi fatalement une 
diminution considérable dans l’abondance des glossines. 
Pour certaines especes méme, comme la Gl. morsitans, 
nous ne connaissons pas d’autre moyen de destruction 
pratique. A ce double point de vue cette méthode 
s’impose comme mesure d’action fondamentale contre 
les trypanosomiases et nous ne pouvons que souhaiter 
voir réaliser prochainement dans les pays interessés des 
expériences décisives qui susciteront la mise en ceuvre 
de mesures plus étendues. La Rhodésie nous parait 
étre une des régions ow de telles expériences pourraient 
étre tentées avec le plus d’intérét, en raison de la 
double portée prophylactique pour Vhomme et les 
animaux domestiques qu’elles y présenteraient. En 
Afrique Occidentale francaise, nous serions également 
désireux de voir le Gouvernement francais procéder, au 
Sénégal par exemple ot ce serait facile, a des expériences 
de méme ordre. La région dite de la Petite Céte, aux 
contins de Nianing, est infectée de maladie du sommeil 
et de trypanosomiases animales diverses. II y serait 
facile, étant donné le caractére trés circonscrit (une 
trentaine de kilométres carrés) de la zone envahie par 
le gros gibier réservoir du virus, d’y procéder & une 
expérience démonstrative qui présenterait une portée 
pratique immédiate. On trouverait également dans 
la région dite du Niom-Bato, située entre l’embou- 
chure de la Gambie anglaise et Vestuaire du Saloum, 
un territoire limité, infesté de Gl. morsitans et de try- 
panosomiases animales diverses, sur lequel on pourrait 
avec fruit observer les résultats pratiques de la destruc- 
tion du gibier. 


De telles expériences demandent plusieurs années 
avant de pouvoir donner les résultats espérés. Hlles 
devront étre poursuivies avec patience et méthode. Je 
ninsisterai pas davantage sur les autres questions 
intéressant: la prophylaxie des trypanosomiases et le 
mode de destruction des glossines. Mes conceptions 
ont été indiquées dans les travaux divers que j/ai 
indiqués plus haut et dans ceux qui sont mentionnés 
ci-dessous.* Je prie MM. les membres du Comité de 
bien vouloir s’y reporter. 





* « Expériences diverses de transmission des Trypanosomes 
par les Glossines.” G,. Bouet et E. Roubaud. (Kxtraits du 
Bulletin de la Société de Pathologie Exotique. Tome III, 
No. 9; Tome IV, No. 8; Tome V, No. 3.) 

“ Expériences (le transmission des trypanosomiases animales 
de Afrique occidentale frangaise, par les stomoxes.” G. Bouet 
et E. Roubaud. (Extrait du Bulletin de la Société de Patho- 
logie Exotique. Tome V, No. 7.) 

“Sur la prophylaxie des trypanosomiases.” F, Mesnil et 
E. Roubaud. (Extrait des Comptes-rendus du X Vme Congres 
International d’Hygitne et de Démographie, Washington, 
Septembre #3—-28, 1912.) nay 

“ Expériences diverses de transmission des Trypanosomes 
par les Glossines.” G. Bouet et E. Roubaud. (Extrait des 
Annales de l'Institut Pasteur. Tome XXIV.—Aoitt 1910). 

“ Entomologie ; Nouvelle contribution a Pétude biologique 
des Glossines. . Quelques données sur la biologie des G7. mor- 
sitans et tachinoides du Soudan nigérien.” Nete de M. i 
Roubaud. 
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Dooror M. Taure, Srapsarzt in der KatsERLICHEN Sonurzrrupre fiir DEuTscH-Ost-AFRIKA. 


The Relation between Sleeping Sickness, Big Game, and Domestic Animals. 


(Translation.) 


1. The first to point to the importance of wild 
game for the spread of trypanosome diseases was 
Bruce. A short time after the discovery of the 
trypanosome named after him he found, in Zululand 
in the nineties, that wild game may be infected with 
similar parasites without showing symptoms of disease. 
and he then expressed the opinion that this phenomenon 
would perhaps prove of importance in epidemiology. 

2. Curiously enough these findings of Bruce 
received comparatively little attention and were soon 
almost forgotten. 

3. The discovery that sleeping sickness was a 
trypanosome infection turned attention again to the 
animals from which the Glossina obtain their nourish- 
ment. In this respect Robert Koch pointed to the 
crocodile. 

4, Later Kleine found that it was possible to 
transmit 7’. gambiense to cattle, sheep, and goats if one 
put infected Glossina palpalis to feed on them. In his 
opinion this experimentally-produced occurrence played 
hardly any part in natural conditions. 

5. Since then much active work has been done on 
this question. In the course of recent investigations, 
especially by Englishmen, the opinion has gained 
favour that great significance is to be attached to 
mammals, and especially wild game, as reservoirs of 
the trypanosomes pathogenic to man. This question 
was specially important. to the British authorities, 
since, on the Victoria Lake, they had done little 
against the disease-bearing Glossina by the clearing of 
vegetation, but had sought to gain the same object by 
moving the infected population into fly-free regions 
and thus by a sort of sterilisation of the flies. If one 
now assumes that the game which remained behind in 
the evacuated districts and there increased, serves in 
a large degree as a reservoir for T. gambiense, there is 
no doubt that if the old fly areas are later resettled 
sleeping sickness must again occur amongst man. 

6. In fact, Bruce, and later, Duke found, in 
investigations of the islands in the northern part of 
the Victoria Lake, which had been completely cleared 
of the infected population for some yeurs, that where 
antelope lived in large numbers the flies might be still 
infected with trypanosomes. On the other hand, Duke 
showed that on those islands where no antelope, but 
only hippo, reptiles, and birds lived, the flies were, 
after some years, free from trypanosomes. The species 
of antelope concerned (Tragelaphus spekez) undoubtedly 
forms, therefore, on the islands of the Victoria Nyanza 
a trypanosome reservoir, 

7. How far this applies to T. gambiense in particular 
is certainly difficult to decide, and one must be very 
cautious with one’s conclusions. 

8. Let us put shortly together what has been 
established recently by scientific observations and 
experiments on this question. 

9. First of all, as concerns TJ. gambiense, it is 
possible, if not always, at all events in a number of 
cases :— 

(1) To transmit this parasite both by direct blood 
inoculation and by the bite of infected flies to 
wild game and domestic animals. 

(2) These trypanosomes thus experimentally trans- 
mitted may, under certain conditions, maintain 
themselves for a longish time in a body of 
antelopes and domestic animals. The wild game 
remains apparently quite unharmed by the 
infection; the same holds good, as a rule, for 
domestic animals. 

(3) The parasite can, in a number of cases, be again 
further transmitted by means of Glossina from 
antelope and goats which had been infected with 
T. gambiense; in an experiment described by 
Duke this was possible even 22 months after the 
(original) infection ; in others reported by Kleine 
and Fischer the interval was considerably shorter. 
In any case the infectivity diminishes with the 
length of time which hs elapsed since the 
appearance of the trypanosomes in the blood. 


10. The conditions are quite similar with T. 
rhodesiense, only that the considerably greater 
virulence of this parasite is apparent in all species of 
animals. The wild game appears in general, in experi- 
mental inoculations with ZT. rhodesiense, to show 
likewise no symptoms of illness. All domestic animals, 
however, as cattle, sheep, goats, donkeys, dogs, sicken 
promptly after inoculation with this parasite, and as a 
rule quickly succumb. They are, therefore, certainly 
not parasite carriers for long periods. ; 

11. Scientifically considered, the possibility that the 
wild game and, in a restricted sense, the domestic 
animals also, can serve as a reservoir for the parasite 
of sleeping sickness is by no means to be denied. - 

12. However, in these experimental observations 
differences in degrees are apparent. The German 
investigators established the possibility of mammals 
being for some time carriers of trypanosomes patho- 
genic to man; they found, however, at the same time 
that this occurrence, especially as regards the duration 
of the infectivity, is comparatively restricted. On the 
other hand, some English investigators, especially 
Bruce, believed this occurrence to be not only 
possible, but almost the rule; as a consequence of 
their investigations they assumed that the wild game 
served as the reservoir of choice for the parasite of 
sleeping sickness, from which the trypanosomes could 
be transmitted after a long time and with great ease 
by means of Glossina. 

13. Thus the position stood when, in consequence 
of the occurrence of human trypanosomiasis in 
Rhodesia and Nyasaland, fresh investigations were 
undertaken in these regions. Kinghorn and Yorke, 
and Bruce also, believed that they had found there a 
clear and incontrovertible proof that the game, not 
only in experiment but also in nature, played quite an 
extraordinary réle as carrier of the trypanosomiasis of 
man. It has been formerly objected to the alleged 
finds of 7. gambiense in naturally infected game and 
doméstic animals that it was not really a question of 
this parasite, but of one only morphologically resem- 
bling it, and not a trypanosome pathogenic to man. 
However, the position in the case of the parasite of 
sleeping sickness in Rhodesia and Nyasaland (7. 
rhodesiense) was apparently much simpler. To this 
parasite had been ascribed, as is well known, morpho- 
logical peculiarities by which it was to be at once 
distinguished from all other trypanosomes; in fact, 
till a short time ago, displacement of the nucleus 
towards the hinder end of the parasite, the so-called 
posterior nuclear forms, which curiously enough had 
never been observed before, was regarded as absolutely 
characteristic of 7’. rhodesiense. 

14. Kinghorn and Yorke in their field of work now 
showed that among the wild game the very considerable 
figure of 16 per cent. was infected with trypanosomes, 
which, when inoculated into experimental animals 
showed typical posterior nuclear forms and behaved 
in their virulence towards animals exactly like T. 
rhodesiense. It was, according to their view, proved 
that in that district 16 per cent. of the game were 
carriers of human sleeping sickness. This finding 
quickly became known and gained so much the more 
significance in the outer world in that it corresponded 
with the view already expressed by Bruce, and thus 
it is to be explained that about this time, not only in 
scientific circles, but also among the European popula- 
tion threatened by sleeping sickness, annihilation of 
all wild game was continually pressed forward in the 
interest of sleeping sickness prevention. German 
authorities concerned with the suppression of sleeping 
sickness were sceptical of the conclusions of Kinghorn 
and Yorke, and also on the English side there were 
individual objectors, especially Bevan. 

15. Since in a tour of investigation I had the 
opportunity of working under similar conditions to 
those of Kinghorn and Yorke, I decided, having regard 
to the great practical importance of the question, to 
repeat the experiments of these two workers in 
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Portuguese Nyasa. The results obtained were published 
some time ago inthe Arbetten aus der Kaiserliche 
Gesundheitsamte. I will therefore go into them only 
shortly. 

16. In Portuguese Nyasaland, according to my 
observations, 16°2 per cent. of the wild game was 
found infected with trypanosomes which, in their 
appearance and their pathogenicity for animals behaved 
absolutely like T. rhodesiense ; examination of the few 
domestic animals of the natives gave very similar 
_results. Up to this point the results therefore com- 
pletely correspond with those of Kinghorn and Yorke. 
Now it must be noted that in the field of work of the 
English investigators extremely few, relatively, sleeping 
sickness cases were found amongst the population, and 
in my district no cases at all could be detected amongst 
men. It follows that 16 per cent. of the game and a 
scarcely smaller percentage of the domestic animals 
are infected with the parasite of sleeping sickness in 
regions in which man remains healthy. This is a 
surprising discrepancy, because in the large fly areas 
men cannot escape the bite of infected Glossina any 
more than the wild game and the domestic animals 
can. Hence the conclusion, certainly not at that time 
accepted by English investigators, that the rhodesiense- 
like trypanosomes found in wild game, in spite of the 
far reaching correspondence in other respects, were not 
identical with the parasite of human sleeping sickness. 

17. In order to obtain indisputable experimental 
proof for this conclusion, the pathogenicity of the 
trypanosomes in wild game and in domestic animals 
was tested in several experiments on man and it was 
found, as was to be expected, that this trypanosome 
could not be conveyed to man either by the bite of 
Glossina or by direct blood imoculation. The trypano- 
some was, as a matter of fact, J. brweec and not 
T'. rhodesiense. 

18. Consequently it was shown that trypanosomes 
in naturally infected wild game and domestic animals 
can be regarded with certainty as 7’. rhodesiense only 
if they prove to be pathogenic for man. Secondly, 
it was establised that wild game and the domestic 
animals do not take part in the spread of sleeping 
sickness, at least, not to the extent assumed by 
Kinghorn and Yorke, and that therefore indisputable 
scientific grounds were lacking to support immediate 
eradication of all wild game. 

19. So for the time being and until the obtaining of 
scientific proofs, the proposal to shoot off the African 
wild game in Rhodesia and Nyasaland would have come 
to nothing if the whole question had not been re-opened 
recently by an alteration of the standpoint of Bruce. 
Bruce, who at first strictly separated T’. rhodesiense 
from 7. brucez, to-day considers it very probable that 
these two parasites are identical and that, therefore, 
sleeping sickness in Rhodesia, Nyasaland, and in the 
south of German Hast Africa, is nothing else than an 
infection of man with the animal trypanosome of 
nagana, 7’. bruce’, which is spread over the whole of 
Africa. Since one can frequently find this mammalian 
trypanosome there in antelopes, according to the 
evidence, Bruce is of opinion, in spite of all counter- 
evidence, that the wild game plays quite an enormous 
part as reservoir of human trypanosomiasis. 

20. For the fact that 7. brucez in spite of the 
frequence with which it is to be found in mammals and 
tsetse-flies, attacks such an infinitesimally small 
number of men, Bruce is not able to adduce any reasons 
that will hold ground. 

21. Sleeping sickness in Rhodesia and Nyasaland, 
as many years’ experience has taught, attacks strong 
people and weaklings, children and adults; moreover, 
no support is to be found in other directions for the 
idea that the one or the other is more or less _pro- 
tected against the disease. Whoever is once attacked 
by it succumbs, and indeed pretty quickly. Inter- 
mediate stages, e.g., persons who are infected with 
trypanosomiasis without showing any noteworthy 
phenomena of illness, are never found. 

22. It is very important moreover that the same 
T. brucei which is alleged in Rhodesia and Nyasaland 
to cause sleeping sickness, in Zululand, where it has 
been long known, has never made a single man ill. 
According to a personal communication which was 
made to me in Theiler’s Institute, this has been 
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confirmed by recent investigations also. Examples of 
the kind can be brought from many other parts of 
Africa. 

23. Bruce, therefore, in his opinion that sleeping 
sickness in Rhodesia and Nyasaland is nothing but an 
animal trypanosomiasis caused by TJ. brucei, which 
attacks on occasion specially predisposed man also, 
stands almost alone. Already by Laveran and others 
counter-evidence has been brought, but with the 
authority that justly attaches to Bruce his recently 
maintained views must of course be earnestly weighed. 

24. Bruce himself has formerly always taken the 
standpoint that in order to work in a practical manner, 
in distinguishing the trypanosomes we must do as we 
are compelled to do in the case of the bacteria where 
morphology does not suffice, 7.e., make use of the 
piology of thé parasites, however much it may violate 
the canons of the strict systematist. And when such 
a practical test is used it is found that 7’. brucei can be 
exactly distinguished from 17’. rhodesiense in that it is 
pathogenic only for the various mammals, whereas 
T. rhodesiense is pathogenic for man as well as for 
these. ; 

25. Recently another further small complication 
has occurred, since, according to Stephens and Black- 
lock, 7. bruce? must on account of its dimorphic type 
be called something else. Fortunately this is only a 
question of an alteration of name. 

26. How now does the rédle of wild game and 
domestic animals in the spread of sleeping sickness 
shape in nature? Of course there is no possible doubt 
that mammals and even cold-blooded animals supply 
blood for the tsetse-flies and Koch, as is well known, 
has drawn attention to the crocodile as supplying food 
for G. palpalis. As concerns especially this assump- 
tion of Koch, there are indeed places on and in the 
Victoria Nyanza where this occurs and where the flies 
are accustomed to the blood of cold-blooded animals. 
Were one, however, to try the experiment, so advisable 
on other grounds, of destruction of the crocodiles one 
would not starve the tsetse-flies but only attain the 
result, that the flies would maintain themselves so 
much the more on man and warm-blooded animals. 
For observations made later in East Africa have 
shown that G. palpalis, once it has got the taste for 
mammalian blood, prefers this to any other. Ina 
precisely similar manner, after the shooting off of 
all antelopes and the cessation of stock-keeping in 
populated regions, man would become the chief blood 
supplier for the flies. This is the case not only for 
G. palpalis but also for morsitans, which is not a fly 
peculiar to stock as has often been erroneously 
believed, but likewise vigorously attacks man. We 
cannot therefore cause the tsetse-flies to die out by 
shooting off the wild game. 

27. Much more important is the fact that the wild 
game in nature not only supplies blood, but also, 
speaking quite generally, is a trypanosome carrier. 
To what extent this is especially the case with the 
trypanosomes pathogenic to man and whether it plays 
a really considerable part in the spread of sleeping 
sickness is, as stated, still very questionable. 

28. As regards the position of things in German 
East Africa under natural conditions in palpalis 
regions, I should like to bring forward some practical 
observations which were there made in connection 
with the combat with sleeping sickness; they concern 
chiefly the domestic animals, likewise incriminated as 
sleeping sickness reservoirs. 

29, The population on the Mori river, near Kirugu 
in the Victoria Nyanza district, was severely attacked 
by sleeping sickness in the year 1908. The blood of 
the numerous stock animals, both large and small, 
which regularly drank at the customary watering 
places and were there constantly bitten by Glossina in 
just the same way as man, was however free from 
trypanosomes. That the domestic animals there 
played a noteworthy role as reservoirs of human 
sleeping sickness, in spite of the favourable conditions 
existing, is therefore excluded. 

30. The second observation concerned Tanganyika. 
{n the year 1909 information was received from its 
north shore that in the sleeping sickness and palpalis 
regions the stock also was frequently infected, and 
indeed with trypanosomes which perhaps corresponded 
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with the trypanosomes of man. By experiments 
carried out by Kleine, Fischer, and Fehlandt it was 
shown that in addition to other peculiarities the 
suspected parasites could not be transmitted at all 
to monkeys and that therefore they could be distin- 
guished with absolute certainty from 7’. gambiense. 

31. In the past year Kleine and Eckard have again 
carried out investigations on Tanganyika in this 
direction. They found in a severely infected district, 
where 25-80 per cent. of the human population suffered 
from sleeping sickness, only 3°5 per cent. of the 
domestic animals infected with a trypanosome which 
after careful investigation they regarded as T. gambiense. 
They established in the same region that, amongst 
23 bush-buck, one hippo, and four wild pigs, no single 
animal was infected with sleeping sickness trypano- 
somes. 


32. Therefore, on Tanganyika also only a slight 
significance can be attributed to domestic animals, and 
to wild game probably even less, as carriers of the 
sleeping sickness parasite, compared with the high 
percentage of infection of man. 


33. Assuming one places oneself on the standpoint 
recently taken by many people that a common war of 
extermination against wild game should be as rapidly 
as possible begun from all sides in the interest of 
sleeping sickness prevention, the question arises 
whether it could really be done so easily at all. Iam 
of opinion that a real extermination of all wild game 
for instance, in Portuguese Nyasaland, where my last 
observations were made, would be hardly at all feasible. 
In the vast wild game and morsitans regions great 
difficulties of all kinds would be quite unavoidable ; in 
addition a common plan of campaign would be neces- 
sary not only on the borders of districts but also on 
those of the different colonies and, as regards the last 
point, it is, as a rule, a question of good will. 

34. On the other hand, individual cases can be 
thought of in which a destruction of game could be 
carried out and might perhaps attain the desired 
object. I have in mind self-contained wild game 
forest, and palpalis regions which are not too exten- 
sive, where the wild game is numerous and has actually 
been demonstrated to be a trypanosome carrier. If 
one shifted the population for some years out of such 
a palpalis region, infected with sleeping sickness, with 
the object of later on resettling it, the advantages of 
an experiment of making a clean sweep and removing 
from the district all the material for infection 
by the extermination of the wild game would be 
undeniable. 


35. To turn now to the significance attaching to 
the wild game in nature as carriers of various kinds of 
trypanosomes of domestic stock—T. brucei, pecorwm, 
vivax, &e—this is greater or less, according to the 
frequency of the game, the character of the region, the 
laying out of the settlements, and other external 
conditions. In any case there is no doubt that the 
percentage of antelope so infected in individual 
regions which are specially suitable may be somewhat 
high. And therefore it was obvious that the complete 
extermination of game would be furthered from various 
sides in the interest of stock, even when such a 
measure would be: unnecessary for the protection of 
man. On these grounds this question must here be at 
least shortly touched on, and I would like to remark 
that, according to my view, a radical procedure against 
the wild game cannot be recommended, quite apart 
from the already discussed doubts as to the practic- 
ability of such general measures. 


36. For where rational stock raising is carried on, 
there must be large expanses of pasture, and where 
such expanses arise, the tsetse give way and with them 
also the trypanosomes. An example of this is 
furnished by the Tabora district. Round about 
Tabora is a large district of cultivation and pasture 
land with a flourishing stock-raising industry, which is 
only seldom disturbed by the introduction of nagana, 
and it is not till one comes to the outer edge of the 
circle that one finds a vast forest and tsetse zone. 
The systematic clearing of large expanses, which is 
to be carefully distinguished from the customary 
attacks on the forest by the negy6, carried out some- 
times here, sometimes there, and then again neglected, 


entails therefore of itself sanitation in respect of the 
flies. Simultaneously, as a rule, the wild game also 
draws back, in most regions of South Africa, moreover 
rather more than the inhabitants like. We can, 
therefore, free the stock establishments from disease 
best by as speedily as possible advancing the cultivation 
of our colonies ; the results of all other measures are 
very doubtful. 

37. If one surveys the experimental results hitherto 
obtained and the scientific considerations on the role 
of the wild game as trypanosome reservoirs, one asks 
oneself how it happens that a complete plan for the 
thorough extermination of a whole animal world has 
so quickly arisen. One must then consider the special 
conditions with which sleeping sickness prevention has 
to reckon in the morsitans regions of Nyasaland and 
Northern Rhodesia. Drugs are, according to the 
experience of the English physicians, as good as 
useless. Hveryone familiar with the subject knows 
that, as a rule, one can only proceed against morsitans 
by the slow method of cultivation of land. The removal 
of a population from infected into fiy-free districts is 
certainly possible if it is a question of individual 
villages, but is quite excluded when it is a question 
of big districts. Nevertheless, people wish to bring 
help as quickly as possible, and it can therefore be 
understood that they have fastened on the object 
which seemed at least in some degree assailable, viz., the 
game as the supposed reservoir of sleeping sickness. 


38. However, even the most zealous advocates of 
the necessity of game extermination no longer press 
the matter quite so far. From England a large | 
experiment, to be carried out in nature, has now been 
proposed, to obtain clear proofs of the dangerous part 
played by the antelopes. The proposed experiment is 
estimated to cost over 1,000,000 marks; however, I am 
informed that the British authorities will probably 
provide the necessary means. ‘The plan is shortly as 
follows: A well-populated sleeping sickness district 
in Nyasaland, very rich in game, and in which there 
are many tsetse-flies, is to be enclosed by a high wire 
fence to an extent of about 10 English miles, that is 
to say 16 kilometers in the square, for a peried of 
several years. In the experimental region an exact 
census of the population and of the domestic animals 
will now be taken, and the number of men and cattle 
infected with trypanosomes ascertamed. At the same 
time the percentage of tsetse-flies infected with 
trypanosomes wlll be found out by various experi- 
ments. _ 

39. Then the wild game will be shot off completely 
and the opportunity taken to ascertain the number of 
antelope, buffalo, wild pig, &c., infected with trypano- 
somes, 

40. Exact figures of the population and the 
domestic animals having been obtained in the interval, 
one will after a series of years be in a position to 
obtain a precise picture of the result of the extermina- 
tion of the game. Further, one will find out whether, 
and if so, how many of the domestic animals are infected 
with trypanosomes. One will, moreover, see if the 
tsetse-flies have disappeared and, if they are still 
there, whether they are still infected with trypano- 
somes. 

41. I have marched four times right through the 
district proposed for this gigantic experiment, between 
Domira Bay and Kasu Hill, and consider it very 
suitable. The Governor of Nyasaland told me that 
from the standpoint of the authorities also the 
experiment was practicable. Since sources of error 
may easily creep in, the work must, of course, be done 
with all possible precautions. In any case, one is 
filled with admiration at the large scale and the spirit 
of enterprise with which this experiment is planned. 

42, Bruce, Kinghorn,and Yorke, also hold this experi- 
ment to be in any case necessary ; indeed, the stimulus 
to it comes from them. This would certainly not be 
the case if the enormous dangerousness of the game, 
on which stress was laid by the authors named as a 
result of their early experiments, were already incon- 
testably proved. On the other hand, it has been shown 
that Kinghorn and Yorke in this direction have drawn 
decidedly too far-reaching conclusions. 

43. This is the present position of affairs, and to 
this Fleming also, the Medical Director of Southern 
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Rhodesia, has recently agreed, at the same time 
expressing himself on all these questions with the 
greatest reserve. 

44. The correct standpoint for our colonies must 
be to abstain from a scheme of game extermination 
made on a Jarge scale. In any case, as already stated, 
especially suitable isolated cases might occur in which 
we should have to consider the experiment of freeing 
completely from disease the region concerned, by the 


shooting off of the antelopes in a not too large, self- 
contained, palpalis region, rich in game, from which 
the population had been removed. No instance, how- 
ever, in German East Africa is known to me at present 
where such a measure would be necessary or even 
recommendable, on the ground alone that the sleeping 
sickness districts in that country are in general not 
very rich in game. 





Part II.—Memoranda by Surgeon-General Sir David Bruce, C.B., 
F.R.S., A.M.S. 
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Definition of terms used in this summary of evidence. 


Trypanosoma brucei (9, 10, 11, 35, 39, 40, 45, 34).* 
—The parasite found in the wild game and tsetse flies 
of Nyasaland and many other parts of Africa. It 
gives rise in man to the ‘* Nyasaland sleeping sickness ” 
and in other animals to the disease known as nagana. 

T. gambiense (56, 17, 18, 14)—This parasite has 
been found in the blood of cattle and of antelope on 
the shores of Victoria Nyanza. It gives rise to the 
sleeping sickness of West Africa and Uganda—the 
“ Congo sleeping sickness.” 

Sleeping Sickness ——There are two varieties of this 
disease in Africa. They will be distinguished in this 
paper by calling the one the ‘‘ Congo sleeping sickness,” 
or * T'. gambiense disease,” and the other the “ Nyasa- 
land sleeping sickness,’ or “ 7. brucei disease.” It 
would probably lead to less ambiguity if all infectious 
diseases were called by the name of the parasite causing 
them. For example malarial fever is an ambiguous 
term, whereas the names “ Plasmodium malarizx fever,” 
and ‘‘ Plasmodium vivax fever’ show exactly what kind 
of malarial fever is being dealt with. 

Tsetse Fly—< The Fly.” The principal carrier of 
the trypanosome diseases in Africa. The “Congo 
sleeping sickness ” or “‘ 7’. gambiense disease” is carried 
by Glossina palpalis, the ‘‘ Nyasaland sleeping sickness ” 
or “T. brucez disease”? by Glossina morsitans. It is 
possible in a laboratory experiment to infect animals 
with Trypanosoma gambiense by means of Glossina 
morsitans, and with Trypanosoma brucei by means of 
Glossina palpalis, but this has never been proved to 
occur in nature (77). 

“ Fly Country.” —Any belt or tract of country where 
tsetse flies abound. 

Anatomy of Tsetse Flies :— 

Proboscis—The piercing and sucking apparatus of 
the tsetse fly (90, 89). 

Labial Cavity—This is the tube in the proboscis 
made by the bringing together of the two parts, the 
labium and the labrum. The labial cavity is the tube 
through which the blood passes to the stomach, when 
the fly is feeding. 

Hypopharynx.—The terminal duct of the salivary 
glands. It runs in a groove in the floor of the labial 





* Noru.—tThe references in the text refer to the list of 
literature to be found at the end of the Summary. 
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cavity into which it opens near the tip of the proboscis. 
It conveys the secretion of the salivary glands. 


Salivary Glands.—Large glands which lie princi- 
pally in the abdomen of the tsetse fly. They secrete a 
fluid which when injected into an animal causes 
irritation and a flow of blood to the bitten point, 
This enables the fly to obtain a plentiful supply of 
food. 


Alimentary System (80)—The digestive tube of the 
fly, comprising the labial cavity, the proventriculus, the 
sucking stomach, the fore, mid, and hind gut, and the 
rectum. 

* Proclaimed Area” (38),—The area in Nyasaland 
where most of the cases of ‘‘ Nyasaland sleeping sick- 
ness ” or ‘7. bruced disease” have occurred. It is also 
known as the “ sleeping sickness area.” 


Infected and Infective Flies —An infected fly is one 
in which development of the trypanosomes has taken 
place, but unless the development has reached a certain 
stage the fly is not infective. An infective fly is one 
which is capable of conveying infection. An infective 
fly must be infected, an infected fly need not be 
infective. 


Blood forms of Trypanosomes(26).—The trypanosomes 
in the blood of an infected animal are very different in 
size and shape from the same trypanosomes undergoing 
development in the tsetse fly. When the development 
is complete, however, the trypanosomes revert to the 
blood form, and it is only when the “fly” contains 
these “ blood forms” that it is infective. 


HISTORICAL. 


In 1894 in Zululand (9, 10,11) it was discovered for 
the first time that the “ tsetse fly disease ” or “‘nagana ” 
was caused by a blood parasite belonging to the protozoa, 
a flagellate called by the generic name trypanosoma. 
The particular species of trypanosome encountered in 
Zululand in 1894 was one which was giving rise at that 
time to a serious epidemic among the native cattle. 
This species, which was afterwards called Trypanosoma 
brucet by Plimmer and Bradford (83), is particularly 
deadly to horses, mules, donkeys, and dogs, but not so 
much so to oxen, sheep, or goats. In Zululand at that 
time it was thought that a single species of trypanosome 
was being dealt with, but now with further knowledge 
it is clear that there was also present another species, 
Trypanosoma pecorum, a much smaller parasite and one 
particularly fatal to cattle, sheep, and goats. 

It was proved at that time, and for the first time, 
that these parasites were carried from sick to healthy 
animals by the local tsetse fly (Glossina morsttans). 

As no healthy horse or dog could be exposed even 
for a few hours in the Zululand “ fly country,” and as 
there were no horses or other domestic animals in this 
fly country, it was evident that the “fly” must procure 
the virus somewhere, and this led to the examination of 
the blood of the wild animals living in this district. 
In the blood of these animals, buffalo, koodoo, &c., the 
same trypanosome was found, and thus was established 
the fact that the wild game act as a reservoir of 
the virus of the trypanosome diseases of man and the 
domestic animals. 

This work was done in Zululand between the years 
1894 and 1897, and the following table represents the 
result of the examination of some of the wild animals 
found in the neighbouring fly belt. 


Table 1.—Examination of the Blood of Wild Game 
in Zululand for Trypanosomes. 














Aine Total Number Number found 
examined. Infected. 
Biiralo. ye : <a 8 il 
Koodoo - . = 7 8 4 
Wildebeeste - - =| 18} 3 
Waterbuck — - - = 2 0 
Impala - “ E ot 2 0 
Zebra - < * - 2 0 
Bushbuck Z . : 1 1 
Steinbuck . S 2 | 
Warthog - - - Y 0 
Wild pig - * > 1 0) 








Total Number | Number found 











Animal. examined. | Infected. 

Hyena - - - - i, 1 
Reedbuck 5 - = it 1 
Leopard - - - - 2 0 
Duiker - = : 2 J 0 
Roi Reibok  - = : 2 0 
Mongoose - - : 4. 0 
Jackal - - : ~l if 0 

| 

| 4.9 12 


opal : - | 





Since 1897 some further observations (21, 32, 53, 52) 
have been made regarding the presence of these parasites 
in the blood of wild game on the West Coast of Africa, 
in Uganda, and notably in North Eastern Rhodesia, by 
Kinghorn and Yorke (71, 73, 74). 


In 1911 the Colonial Office sent out a Commission 
under the direction of the Royal Society to Nyasaland 
to investigate this question more fully than had been 
done in Zululand. 

The Commission reached Kasu Camp, in Central 
Angoniland, on the 12th January 1912, and proceeded 
to examine the wild tsetse flies and the wild animals of 
that district. 

This camp is situated some 30 miles to the west of 
Domira Bay, on Lake Nyasa (lat. 18° 40’ §., long. 
34° 12’ E.). Its height above sea level is about 3,500 
feet. 

The country lying along the lake and extending 
some 20 miles inland is flat and covered with low scrub. 
It is full of tsetse flies and wild game, and it was 
here that the investigations of the Commission were 
carried out. 


First Term or REFERENCE TO COMMITTEE. 


To report upon the present knowledge available on the 
questions of the parts played by wild animals and | 
tsetse flies in Africa in the maintenance and spread 
of trypanosome infections in man and stock. 


1. TRYPANOSOMES CAUSING DISHASE IN MAN AND 
Domestic ANIMALS IN AFRICA. 


Let me first describe briefly the various species of 
pathogenic trypanosomes found in Africa. 

These trypanosomes may be divided into three 
groups— 

A. Group. TT. brucet group :— 

1. T. bruees. 
2. T'. gambiense. 
3. T. evansi. 
4, T'. equiperdum. 
B. Group. T. pecorum group :— 
1. T. pecorum. 
2. T. simiz. 
C. Group. T. vivax group. 
1. T. vivax. 
2. 1. capre. 
3. T. uniforme. 

These constitute all the known disease-producing 
trypanosomes of Africa. With the exception of 
T. evansi and T. equiperdum they are all carried from 
the sick to the healthy by tsetse flies. It may be 
convenient at this point to give a short description 
of each of them. 

Each group is distinguished by certain characters. 
For example, in Group A. the J. brucez group, the 
trypanosomes are all more or less polymorphic, varying 
in shape and size from short and stumpy forms to long 
and slender. 1. brucei and T’. gambiense also develop 
in the same way in the tsetse fly. At first the develop- 
ment takes place in the intestinal tract, afterwards the 
parasites pass forward through the labial cavity and 
invade the salivary glands by way of the hypopharynx. 


In Group B., the 7. pecorum group, the trypano- 
somes are monomorphic and develop in the intestinal 
tract, labial cavity, and hypopharynx of the fly, but 
do not invade the salivary glands. 
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In Group C., the 7’. vivax group, the trypanosomes 
are very active, monomorphic, and develop in the labial 
cavity and hypopharynx of the fly but not in the 
intestinal tract or salivary glands. 


Group A. 


1. Trypanosoma bruced (8, 83) (Plimmer and Bradford, 
1899). 


Synonyms : UT. rhodesiense ; T'. togolense ; T. pecaudi ; 
T. ugande (87).—This was the first species of patho- 
genic trypanosome discovered in Africa. It gives rise 
to a fatal disease in man, horses, mules, donkeys, oxen, 
dogs, and many other animals. It is the cause of the 
so-called ‘‘ Nyasaland sleeping sickness” in man. In 
Zululand it is called nagana by the natives, and is now 
widely known by this name. 

Distribution.—It is widely distributed in Africa, 
extending from the Sudan to Zululand. 

The districts in Africa where cases of ‘“ Nyasaland 
sleeping sickness,” or “ 7’. brucei disease,” have been 
found are Portuguese East Africa to the east of Lake 
Nyasa, Central Angoniland to the west of the lake, 
the Luangwa Valley in N.E. Rhodesia, and ‘also in 
the districts south of Fort Jameson and to the west 
of Serenje ” (Kinghorn and Yorke). “In N.W. 
« Rhodesia, between Broken: Hill and the Anglo-Bel- 
* gian boundary” (Kinghorn and Yorke). Lately a 
number of cases have been discovered south of the 
Zambesi, in the Sebunyive district (61). In all proba- 
bility cases will be found to occur wherever Glossina 
morsitans and wild game abound. 


Morphology (33).—T. brucei is very various in shape, 
some forms being short and stumpy with little or no 
free flagellum, and others long and slender with a well- 
developed free flagellum. 

Susceptibility of Animals (45).—Animals of many 
different species are attacked by this trypanosome, as 
will be seen from the following table :— 


Table 2.—The Average Duration of Life, in Days, 
of various Animals (nfected with Trypanosoma, brucei, 
Nyasaland. The letter R stands for refractory. 








Average | No. of 
ee | Duration, in | Animals 
Days. employed. 
%s ae 
Man - - - - | 90 ? 
Ox - - - =| 134 } 
Goatand sheep - xe 42, 29 
Baboon - - - =] R 1 
Monkey - - | 26 20 
Dog - miggen.s Ys - | 34 25 
Rabbit - - - - 28 7 
Guinea pig - . a 67 15 
White rat - - Bs 30) 21 





Reservoir.—This parasite is found in the blood of 
wild animals throughout a large part of Africa. Its 
presence in the wild game of Nyasaland will be dis- 
cussed more fully later on. 

Carriev.—The carrier of Trypanosoma brucei in 
Nyasaland is the common tsetse fly, Glossina morsi- 
tans. The development of T. brucei in G. morsitans 
takes place at first in the intestinal tract of the fly. 
After some 20 or 30 days the trypanosomes pass for- 
ward through the labial cavity of the proboscis, and 
from there, by way of the hypopharynx, into the 
salivary glands, where they multiply to an extra- 
ordinary extent. 

The trypanosomes undergoing development in the 
intestinal tract are not infective. It is only when the 
trypanosomes reach the salivary glands that they 
assume the “ blood form ” and become infective. 


2. Trypanosoma gambiense (Dutton, 1902). 
This is the parasite which gives rise to the “ Congo 
sleeping sickness.” 
Distribution.—It has a wide distribution in Africa 
between 16° N. lat. and 14° S$. lat. 


Morphology (14, 81, 16).—It is very similar to 
T'. brucei in shape. 

It is doubtful if it is possible in every case to 
distinguish 7’, bruce? from T'. gambiense by morphology 
alone. 


Susceptibility of Animals (69).—This disease is, as a 
rule, fatal to man. It is usually chronic and may last 
for years. The natives, who are often neglected by 
their. friends, frequently die in Uganda in as short 
a time as five or six months. In the French Congo 
it has been stated that as many as 17 per cent. are 
still alive after six years. Among Europeans a few 
recoveries take place under treatment. 7. gambiense 
differs in a marked way from 7’. brucedin its behaviour to 
animals other thanman. 7’. bruce? infects most animals 
—horses, cattle, monkeys, dogs, and rats—readily, 
and kills them off quickly. On the other hand, it is a 
matter of difficulty to infect animals with 7’. gambiense. 
It would almost appear as if 7’. gambiense had become 
adapted to‘live in human blood and not in the blood 
of the lower animals. 


Reservoir (55, 31, 32).—The native himself is prob- 
ably the most common reservoir of this virus, but 
wild monkeys, antelope, and domestic cattle have 
also been found infected, and the antelope (53, 52, 54) 
are undoubtedly keeping up the infectivity of the 
“Fly” at the present time on the shores of Victoria 
Nyanza. The natives were removed from these un- 
healthy areas some years ago, but the tsetse flies 
(Glossina palpalis) (22) still remain infective. 





Carrier (57).—The “Congo sleeping sickness” is 
carried from the sick to the healthy by means of the 
tsetse fly Glossina palpalis. The development of 7. 
gambiense in Glossina palpalis is similar to that of 
T. brucei in Glossina morsitans. 


3. Trypanosoma evansi (Steel, 1885). 


This is a trypanosome disease of North Africa and 
India, where it is known as surra. It principally 
attacks camels and horses. It has probably spread 
along the camel routes from Africa into India. 


Distribution.—This disease is known in the Sudan 
and neighbouring parts of North Africa. 

Morphology (15).—Belongs to the 7. brucet group. 

Reservoir.—lt is probably spread from one infected 
animal to another. It is, however, possible that the 
native Indian buffalo may act as reservoir. 

Carrier.—It is thought at present that it is carried 
mechanically from sick animals to healthy by means 
of the large biting flies, the tabanids or horse flies. 
It’ is believed that no special development of the 
parasite take place in these flies, but that they merely 
carry the virus from one animal to another in the same 
way that a surgeon carries vaccine from one child to 
another. 


4. Trypanosoma equiperdum (Doflein, 1901). 


A trypanosome disease of horses in North Africa, 
Burope, India, and North America. It is not conveyed 
by a fly but by the act of coitus between stallion and 
mare. Geldings never suffer. 


Group B. 
1. Trypanosoma pecorum (Bruce, 1910). 


Synonyms.—T". dimorphon, T'. congolense, T'. confusum, 
T'. nanum. 

This parasite gives rise to a fatal disease among 
cattle, goats, sheep, and dogs, and is probably the 
most important trypanosome disease in Africa among 
the bovines. It is probably the same disease or very 
similar to that caused by TZ’. dimorphon, T'. congolense, 
T. confusum, and T. nanum. 

Distribution.—It is widely distributed in Africa, 
occurring in the Congo territories, Uganda, Northern 
Rhodesia, Nyasaland, Zanzibar (19), Zululand, &c. 

Morphology (43).—It is one of the smaller types and 
does not possess a free flagellum. 
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Animals susceptible (43).—The following table gives 
the average duration of this disease in various animals :— 
Table 3.—The Average Duration of Life, in Days, of 
various Animals infected by T'. pecorwm. 
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Reservoty.—Common in the blood of wild game in 
many parts of Africa. 

Carrier. — The tsetse fly Glossina morsitans, in 
Nyasaland, and probably Glossina pulpalis in Uganda, 
but there is some evidence available that when this 
disease has once been introduced into a herd by the 
tsetse fly it may spread from one animal to another 
by means of other biting tlies, probably tabanide and 
hematopota. The development in Glossina morsitans, 
as already mentioned, takes place in the intestinal tract, 
the labial cavity, and the hypopharynx. 


2. Trypanosoma simix (Bruce, 1912). 

Gives rise toa rapidly fatal disease in the monkey 
and the domestic pig. Frequently a healthy pig will 
die in four days if bitten by a tsetse fly infected by 
this trypanosome. 

Distribution Only found up to the present in 
North-Hastern Rhodesia and Nyasaland. 

Morphology (36, 46).—Closely resembles 7. pecorwin 
except that it is larger. 

Animals susceptible —An interesting feature in this 
trypanosome is the virulence it displays towards 
monkeys and the domestic pig, killing these animals in 
an incredibly short period of time, whereas it is harm- 
less to oxen antelope, dogs, and the smaller experi- 
mentai animals, such as the rabbit, guinea-pig, and 
rat. Curiously enough this trypanosome also infects 
goats and sheep, although cattle and antelope escape. 

Reservoir. — The warthog seems to be the only 
reservoir of this parasite among wild animals. It will 
probably be also found in the bush pig, but the Com- 
mission failed to obtain any of these animals for 
examination. 

Carrier (47).—Glossina morsitans. The development 
of this parasite in Glossina morsitans is identical with 
T’. pecorwim. 

Group C. 
1. Trypanosoma vivax (Ziemann, 1905), 


Horses, oxen, and goats seem to be the animals 
chiefly affected by this disease. 

Distribution.— Wide distribution in Africa, Gambia, 
Senegal, Dahomey, N. Nigeria, Cameroons, Uganda, 
Tanganyika, and the Sudan. The Commission did not 
find it in Nyasaland, where it seems to be replaced by 
T, capre. 

Morphology.—The chief characteristic of this species 
is its extreme rapidity of motion when alive. 

Susceptibility of Animals.—One peculiarity of this 
trypanosome is that it is harmless to monkeys, dogs, 
rabbits, guinea-pigs, and rats. 

Reservoir.—The wild game. 

Carrier (23, 27).—Glossina palpalisin Uganda. The 
development takes’ place only in the labial cavity 
and the hypopharynx. 


2. Trypanosoma capre (Kleine (48, 37), 
Similar to 7. vivax in its action on animals. 
Distribution.—It has only been reported from 
German East Africa and Nyasaland. 


Morphology.—Very similar + 7. vivax but stouter 
in build. 


Susceptibility of Animals.—Goats and sheep are 
attacked. 


Reservoir.—The wild game. 


Carrier.—Glossina morsitans. 
3. Trypanosoma uniforme. 


Similar in many ways to 7. vivaw. 


Distribution.—Only found up to the present in 
Uganda. 


Morphology.—Similar to T. vivax but smaller. 


Susceptibility of Animals.—Cattle, goats, and sheep 
are susceptible to this species of trypanosome, but not 
monkeys, dogs, or smaller experimental, animals. 


Reservoir.—Found in antelope in Uganda. 
Carrier.—Glossina palpalis. 


2. THE Tsetse Figs oF AFRICA (1, 2). | 


General Characters.— These insects are dull 
coloured, ordinary looking flies about half an inch in 
length. The strong proboscis stands out horizontally 
in front. The wmgs are long and close over each 
other like the blades of a pair of scissors when the fly 
is at rest. The dorsal aspect of the abdomen is marked 
by five more or less distinet transverse bands. 


Habitat—Some species are only found on the 
wooded banks of lakes or rivers, where the water is 
clear and free from reeds. 
scattered over the country among the thorn scrub, 
and often at a distance from water, to which indeed 
they seem to have an antipathy. 


Reproduction.—This is important. ‘Tsetse files do 
not lay a number of eggs like the majority of the 
diptera, but they produce a single larva,’ which 
immediately after birth creeps into the nearest cranny 
among loose sand or earth or dead leaves and there 
turns into a black and hard pupartum. Five or six 
weeks afterwards the adult fly emerges. 


Classification—The entomologist is constantly 
changing the names of these insects and dividing and 
subdividing them into new species. In 1894 there 
was only one species, Glossina morsitans, now; in 1913, 
there are at least 17 species described. 

For the purpose of this Committee it will only be 
necessary to describe briefly three species of tsetse 
fies); 

Ist Group - - 
2nd Group” - : 
3rd Groups - - 


Glossina morsitans, 
Glossina palpalis. 
Glossina brevipulpis. 


1. Glossina morsitans. 


This is a lighter coioured fly than Glossina palpalis 
and the markings on the dorsum of the abdomen are 
more distinct. 

Distribution.—-This fly is more widely distributed 
than any other tsetse fly. ’ 

Habitat.—This species lives in the dry thorny serub 
which covers large areas of tropical Africa. It is not. 
as a rule, found along the banks of rivers or lakes. It 
requires shade, however, and is never or rarely found on 
open grass plains where it would be liable to be scorched 
by the sun. It is much more numerous towards the end 
of the rainy season and diminishes in numbers towards 
the end of the dry season when all the grass is burnt off. 
It occurs in some places in great numbers and attacks 
with great voracity, resembling a swarm of angry bees. 
It is more attracted by a moving object than a 
stationary one, and it is when riding a motor-bicycle 
through “fly country” that the greatest number 
attacking at one time has been seen. 


2. Glossina palpalis. 


This is a darker coloured fly than Glossina mor- 
sitans, and the transverse markings in the dorsum of 
the abdomen are less marked. f 

Distribution.—This tsetse fly is widely distributed 
in West Africa from the mouth of the Senegal River 
(about 16° N.) to Angola. 


Others, again, are found. 
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Habitat.—This species lives close to the margins of 
rivers and lakes. On account of this it was a com- 
paratively easy matter for the Uganda Government to 
stop the epidemic of ‘Congo sleeping. sickness,’ which 
had decimated the islands and shores of the lake for 
some years. This was done by removing the natives 
from the islands and lake-shore to healthy sites inland. 


3. Glossina brevipalpis. 


This tsetse fly is much larger than Glossina mor- 
sitans and Glossina palpalis. . It is brownish in colour, 
and the transverse dorsal markings on the abdomen 
are faint and indistinct. 


Distribution.—This is the common large tsetse fly 
of British, German, and Portugese Hast Africa, Nyasa- 
land, and N.H. Rhodesia. 


Habitat.—This fly is found in Nyasaland along the 
banks of the numerous streams which run into the 
lake. Little is known as to its disease-producing 
activity, but it is probable that it cannot be ignored, 
since the Royal Society’s Commission have found 
specimens of this fly infected with more than one 
trypanosome disease. 


3. TRYPANOSOMES FOUND IN THE BLOOD OF THE 
WiLtp ANIMALS WHICH LIVE IN THE 
SLEEPING SICKNESS AREA, NYASALAND (28). 


The Method of ewamining the Blood of Wild Game. 


When an animal was shot in this fly country by a 
member of the Commission, a small quantity of the 
blood was taken in a bottle containing citrate of soda 
solution to prevent coagulation. This biood was used 
for inoculation purposes, and a thick and thin film of 
the blood spread on glass slides for microscopical 
examination. The blood was then sent to a point 
on one of the main paths, where a motor-cyclist was 
waiting to carry it to the camp. When the blood 
arrived it was at once injected into a goat, a monkey, 
and a dog. Up to the end of 1912, 180 specimens of 
the wild animals living in the fly area adjoining the 
Commission’s camp at Kasu were examined for disease 
producing trypanosomes. 


The part of the country where the animals were 
procured is situated in the “proclaimed area” or 
** sleeping sickness area’ of Nyasaland, which extends 
from the Chirua River (lat. 13° 20'S., long. 34° E.) 
in the north to the Lintipe River (lat. 13° 50’ &., 
long. 34° 30'*E.) in the south. It is bounded on the 
east by the lake and on the west by the foot hills. 
The area is about 50 miles from north to south, and 
25 miles from east to west. This is the part of the 
country in which most of the cases of the human 
trypanosome disease of Nyasaland, up to the present, 
have been found. It wili be seen, then, that these 
animals were procured from the very heart of the 
sleeping sickness area. 


It is by no means easy to arrive at anything like 
a correct enumeration of the number of big game 
living in such an area 1s that under consideration. 


Mr. Ockenden, Senior Resident Magistrate, is of 
opinion that there are 600 elephants and 30,000 eland 
in his district, Central Angoniland, of which the 
‘sleeping sickness area” forms about a fifth part. 
But as these animals are constantly on the move, 
migrating from one part of the district. to another, it 
can be understood that a large number of wild game 
may pass through the sleeping sickness area in the 
course of the year. 


Among the 180 animals, 57 were found to harbour 
pathogenic trypanosomes—31°7 per cent. 

This, however, is probably much below the actual 
percentage. A wild animal is only examined once, 
and that often under difficult conditions. If it were 
possible to examine the same animal several times, it 
is probable that all would be found to be infected. The 
trypanosomes come and go in the blood ; if absent to-day 
they may have been present a fortnight ago, or will 
be present a fortnight hence. The big game live 


among swarms of infected flies, and are constantly liable 
to reinfection. 


Table 4.—Species of Trypanosomes found in the Bleod 
of Wild Animals living in the Sleeping Sickness 
Area, Nyasaland. 
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Table 5.—Species of Trypanosomes found in the Blood 
of Wild Animals in the Sleeping Sickness Area, 
Nyasaland, and the Number of Times each was found. 
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In every 100 wild animals living in the sleeping 
sickness area, Nyasaland, taken at random, the follow- 
ing numbers may be expected to be found infected 
with these species of trypanosomes, 
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Table 6.— Percentage of Animals infected by the 
different Species of Trypanosomes. 





T’. Brucei. T, Pecorum. T. Simize. T. Capree. 
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Table 7.—The Species of Animals dealt with, the Total 
Number examined, the Number found Infected, and 
the Species of Trypanosomes by which they were 
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The next table gives the percentages of the different 
trypanosomes occurring in the wild animals. The 
numbers are too small to be taken literally, but it 
is interesting to learn that in this fly district the 
waterbuck, hartebeeste, reedbuck, and duiker are 
dangerous neighbours to man; the eland, koodoo, 
bushbuck, and buffalo to cattle, goats and sheep; and 
that the warthog is the only animal which harbours T. 
stmix, the lightning destroyer of the domestic pig. 


Table 8.-—Percentayes of different Species of 
Trypanosomes harboured by Wild Animals 
in the Fly Area. 
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Conclusions. 


1. 31°7 per cent. of the wild game in the fly 
country below Kasu Hill harbour pathogenic trypano- 
somes. 


2. The species of trypanosomes found are 7. brucet 
7°8 per cent., 7. pecorum 14°4 per cent., 7. simiae 1°7 
per cent. and 7. caprx 11-1 per cent. 

3. It is self-evident that these wild animals should 
not be allowed to live in “fly country,” where they 
constitute a standing danger to the native inhabitants 
and the domestic animals. It would be as reasonable 
to allow mad dogs to live and be protected by law in 
our English towns and villages. Not only should ali 
game laws restricting their destruction in ‘fly 
country’ be removed, but active measures should he 
taken for their early and complete blotting out. 


4. It must be strictly borne in mind that this only 
refers to wild animals living in fly areas. No patho- 
genic trypanosomes have, up to the present, been found 
by the Commission in the blood of animals living in 
fly-free areas. 


4, INFECTIVITY OF THE T'sETSE FLy (Glossina 
morsitans) IN NYASALAND (42). 


Methods employed. 


The method employed in studying the infectivity 
of the flies was simple. Native boys were employed in 
catching the flies, which were brought up to the camp 
at Kasu in small cages by a native cyclist. Each cage 
of flies was fed on three healthy animals—the first day 
on a monkey, the second on a dog, and the third on a 
goat. To ensure, as far as possible, that each animal 
was fed on by every fly, the flies were fed nine times— 


, three times on each animal. 


The number of flies brought up on each day would 
probably average about 60, and as each animal was fed 
on by three cagefuls, then each monkey, dog, and goat 
ran the gauntlet of some 180 flies. It is therefore 
impossible to arrive at any very precise knowledge 
of the proportion of infective flies in each cage. 


Infectivity of the Flies. 


As will be seen from Table 9, every experiment, 
with the exception of one, was positive, and on two 
occasions a goat was infected by all the four species of 
pathogenic trypanosomes occurring in this neighbour- 
hood. 


The Commission have shown that one*in three of 
the wild game found in this district is infected with 
trypanosomes, and recommended that the animals 
should be destroyed. If this were done and a year 
allowed to elapse, the proportion of infective flies 
then found would be an index of the usefulness or 
futility of such operations. 


The Commission is of opinion that the wild game 
is the principal factor in the spread of trypanosome 
disease, and that, for practical purposes, the smaller 
mammals, birds, and reptiles need not be taken into 
account. 


The following table gives, in the first column, the 
date the first cageful of flies was fed on the monkey, 
the second column the number of flies fed; the signs 
plus and minus show the result of feeding the flies on 

he monkey, dog, and goat. 


The four species of trypanosomes carried by the 
“fly” in this district are J. brucei, T. pecorum. 
T. simix, and T. capre. The first and second of: 
these attack all three experimental animals, the third 
the monkey and goat, being harmless to the dog, 
whereas the fourth only produces disease in the goat. 


Where no plus or minus sign occurs it means that 
an animal was not available. For example, the experi- 
ment beginning on January 20th shows that the 
monkey was infected by 7’. simiae, the goat by T. bruce?, 
and that no dog was available. The experiment on 
February 21st shows that neither the dog nor goat 
became infected by the bites of 170 flies, and that no 
monkey was available. 
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Table 9.—The Result of Feeding 10,081 Tsetse Flies (G. morsitams), caught in the “ Proclatmed Area,” 
Nyasaland, on Monkeys, Dogs, and Goats. 
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Table 10.—The Number of Times a Monkey, Dog, and Coat became infected with Trypanosoma brucei, T. pecorum, 
T. simix, and T. caprxe in a Series of 56 Experiments, averaging 180 Tsetse Flies each. 
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This shows that the monkey is less susceptible to 
T. brucei and T. pecorwm than the dog, whereas it is 
remarkably susceptible to 7. simiz. 

The dog is not susceptible to T. simix, and neither 
the monkey nor dog to 7’. capre. 


Table 11.—The Proportion per 1,000 Tsetse Flies, 
caught in the “ Sleeping Sickness” Area of Nyasaland, 
found to be Infective with Pathogenic Trypanosomes. 





) 
r . yn , 
T, brucei. T. capree. 


3°5 





4°6 


bo 
oO 


T. pecorum. | T. simiee. 
| 
| 
| 


| | 
| 3:4 | 
| | 
'his is only allowing one infective fly to each series 
of flies fed on the experimental animals, and is there- 
fore the irreducible minimum. Theaverage number of 
flies fed on each animal was 180, and it might well be 
that there were present in the same batch several flies 
infective with the same species of trypanosome. Ten 
thousand flies gave rise to 135 infections, and taking it 
for granted that no fly was infective with more than 
one species of trypanosome, then 13:5 per 1,000 flies 
are infective with one or other of the disease-producing 
trypanosomes of this district. 


Table 12.—Number of Times the Trypanosomes wnder 
consideration were found in 56 Huperiments. 
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This means that, in experiments carried out in the 
manner described, 7. brwced may be expected to turn 
up once in every three series, 7’. pecorum eight times 
in ten, and 7’. siméa and 7’. caprx six times in ten. 


Months and Seasons. 


On examining Table 9 it will be seen that these 
infective flies occur all the year round, and are just as 
numerous during one season as another. It will also 
be seen that no experiments on the infectivity of the 
flies were carried out during July and August. This 
was due to the fact that all the energy of the Commis- 
sion was devoted during these two months to the study 
of the wild game. 


Conclusions. 


1. The tsetse flies (Glossina morsitans) caught in 
the “fly country” near Kasu Camp in Nyasaland 
are infected with four species of disease-producing 
trypanosomes—T'. brucez, T'’. pecorum, T. simix, and 
T'. capre. 

2. The proportion of infective flies is 13°5 per 
1,000. 

3. The proportion of flies infective with 7. bruce?, 
the cause of the human trypanosome disease of 
Nyasaland, is 2 per 1,000. 

4. The flies are found infective all the year round. 

5. To prevent the infection of tsetse flies it is 
proposed that the experiment should be tried of 
destroying all the wild game in the “ Proclaimed Area ”’ 
of Nyasaland. 


5. ON THE IDENTITY OR NON-IDENTITY OF 
Trypanosoma brucei AND Trypanosoma rhodesiense. 


This is a most important question; and, with our 
present knowledge, one impossible to answer with any 
certainty. If Trypanosoma brucei and Trypanosoma 
rhodesiense are identical, then weymust expect to find 
cases of “ Nyasaland sleeping sickness ” (* Trypanosoma 
brucet disease”) cropping up in all parts of Africa 


where Glossina morsitans and Trypanosoma brucei 
occur. If, on the other hand, they are separate species, 
then cases of this disease would only be expected to 
occur where Trypanosoma rhodesiense is found. In the 
past, Trypanosoma bruceé has always been regarded as 
harmless to man; and certainly no harm seemed to 
come to those who lived or travelled in- the “ fiy 
country.” 

It must be explained at the outset that up to about 
the year 1908 it was believed that Trypanosoma 
gambiense was the only trypanosome capable of setting 
up disease in man. 

It must also be clearly kept in mind that, up to that 
time, no case of trypanosome disease in man had ever 
been found in an exclusively Glossina morsitans or 
nagana area. All cases of sleeping sickness up to 
then had been found in districts were Glossina palpalis 
was present. Since the year 1908, however, cases have 
been discovered in Northern and Southern Rhodesia? 
in Nyasaland, and in Portugese Hast Africa, where 
there are no Glossina palpalis, but where only Glossina 
morsitans is found. 

At first it was supposed that this was a spread of 
“Congo sleeping sickness” or “ Trypanosoma gambiense 
disease” from Lake Tanganyika along the trade route 
through the Luangwa Valley into Nyasaland. And, in 
truth, this explanation seems very natural. But, in 
the Liverpool School of Tropical Medicine, it was 
discovered that the trypanosomes (88) causing the 
“ Nyasaland sleeping sickness” differed in some ways 
from “ Trypanosoma gambiense” ; and it was therefore 
called ‘‘ Trypanosoma rhodesiense”’ and the disease 
declared to be a new disease. 

In 1912, the Scientific Commission of the Royal 
Society, in further studying this question, also came to 
the conclusion that ‘‘ Nyasaland sleeping sickness ”’ and 
“Congo sleeping sickness ” were separate diseases. In 
other words, that Trypanosoma gambiense and Trypano- 
soma rhodesiense were different species. 

The Commission was soon struck by the fact that. 
although the fly country of Nyasaland extends almost 
uninterruptedly into the Zululand fly country, no 
Trypanosoma brucei—the common trypanosome of wild 
game in Africa—could be found. Everywhere, in the 
wild tsetse flies and in the wild game, it was always 
Trypanosoma rhodesiense. It then began to dawn on 
the mind of the Commission that perhaps Trypanosoma 
rhodesiense was in reality the old Trypanosoma brucei 
masquerading under a new name. At once a strain of 
Trypanosoma brucet from Zululand was procured for 
purposes of comparison; and the object of this part of 
the summary of evidence is to give the arguments in 
favour of the theory held by the Commission that 
Trypanosoma bruce and Trypanosoma rhodesiense are 


’ one and the same species. 


In trying to separate species of trypanosomes from 
one another, the following points may be considered :— 


(1) Are they alike in size and shape >—Morphology. 

(2) Have they the same habits and actions when 
alive ? 

(5) Do the two trypanosomes infect the same 
animals and kill them in the same time ? 

(4) Have they the same carrier? and does their 
growth or development in the carrier follow 
the same course ? 

(5) Can both be grown outside the body on 
artificial media ? and do they show the same 
characteristics when thus cultivated ? 

(6) Cross-inoculation experments :—If an animal 
has recovered from an attack of disease set 
up by one of the two trypanosomes, is it 
immune or non-immune to infection |ry the 
other ? : 

(7) Experiments on the effect of various sera. 

(3) Geographical distribution. 


It is unfortunate that the paper on various strains 
of Trypanosoma brucei obtained from Zululand, which 
the Royal Society's Commission in Nyasaland is at 
present preparing, has not yet been published. It is 
therefore impossible, at this distance, without notes, to 
do more than state what I believe to be the facts. 


1. Allow me then to run through these several 
points in order to decide, as far as possible, whether 


WRITTEN 


STATEMENTS. 





the two trypanosomes under consideration belong to 
one or more species. 

In regard to the first point—and a most important 
point—namely, the morphology—I can produce 
coloured plates and black-and-white drawings of both 
Trypanosoma brucei, Zululand, and Trypanosoma 
rhodestense, Nyasaland. On comparing these drawings, 
it is quite evident that in size and shape these two 
trypanosomes are identical. 

2. In my opinion, they are also alike in habits and 
actions when alive. 

3. They have the same action on cattle, goats, sheep, 
monkeys, dogs, rabbits, guinea pigs and white rats. 
Trypanosoma rhodesiense, Nyasaland, is also fatal to 
man; but as it is impracticable to obtain man for 
experiment, it is impossible to say whether Trypanosoma 
brucez, Zululand, would or would not infect him. In 
my opinion, if the experiment was repeated sufficiently 
often, it would succeed ininfecting man. On the other 
hand, it will be urged that Dr. Taute (91) in Portuguese 
Kast Africa injected blood from an animal infected 
with what he considered to be Trypanosoma bruced, 
under his skin, and also allowed tsetse flies, infected 
with this trypanosome, to feed on him. Both experi- 
ments were negative. It is a matter for some scientific 
regret that these experiments were not successful— 
though we can ill spare our bold and somewhat rash 
colleague—as then the question would have been 
answered. As it is, this negative experiment proves 
nothing. It may be that only one man in a thousand 
would become infected in this way. 

There is also the argument that men have been ex- 
posed to Trypanosoma brucei for many years, and no 
case of Trypanosoma brucei disease has oocurred. To 
this it may be answered that it is only within recent 
years that microscopical examination of the blood of 
such cases has been made. 

Many cases of death are reported to have occurred 
among hunters and explorers, and these were put down 
to “ malaria” ; but as there was no blood examination, 
it is quite possible that some or all of these cases 
might have been due to infection by Trypanosoma 
brucetz. It is doubtful if man ever dies of uncom- 
plicated malaria. 

Take the case of kala-azar: this widespread disease, 
which is exceedingly common in India and, indeed, in 
most parts of the world, remained undiscovered until 
a few years ago. This was about the year 1900. Up 
to that time all these thousands of cases had been 
returned as “chronic malaria.” The reason why these 
cases of kala-azar were not properly diagnosed was 
probably also due to the fact that up to 1900 few 
microscopic examinations of the organs of this disease 
were made. The discovery of these minute parasites 
also often depends on the introduction of some new mode 
of staining. 

Or take the case of Malta fever: up to the year 
1886, when its cause was discovered, all cases of this 
well-marked and widely-distributed fever were returned 
as “remittent fever,” or “enteric fever,” although its 
symptoms and post-mortem features bear no resem- 
blance to either of these diseases. 

Typhus fever and enteric fever are other cases in 
point. 

Now, just as in the case of kala-azar, Malta fever, 
and enteric fever,so, in my opinion, cases of Trypano- 
soma brucei disease may have, from time to time, 
occurred in Zululand, Nyasaland, and other parts of 
Africa where wild game and G. morsitans are found, 
without attracting attention. 

It is to be regretted that this important point must 
still remain in the domain of speculation and not rest 
on the firmer foundation of fact and experiment; but, 
I repeat, nothing can be done at present to settle this 
question satisfactorily, since man may not be used as 
un experimental animal. 

The Committee will find it difficult to arrive ata 
eartain decision in regard to the identity of Trypano- 
soma brucei and Trypanosoma rhodesiense. Many 
apparently cogent arguments can be advanced against 
the theory. 

One of the strongest witnesses on the opposing side 
is Dr. Murray, of the Mvera Mission, Angoniland. 

Dr. Murray informs me that, in his opinion, no 
eases of sleeping sickness could have occurred in the 


proclaimed area, Nyasaland, before the year 1908. He 
was at that time medical missionary at the neigh- 
bouring mission station, Mvera. He states that he 
saw hundreds of cases at his dispensary before 1908 ; 
and he believes that if there had been cases of sleeping 
sickness before that time he must have noticed the 
fact. 

He also is of opinion: that the cases which have 
occurred at Hartley and around Salisbury were, without. 
doubt, infected through natives from Nyasaland or 
from the Luangwa who had gone south in search of 
work, having easily evaded the regulations of the 
sleeping sickness area against their leaving. 

But ,on the other hand, it may be argued that the 
Nyasaland native suffering from sleeping sickness is 
more apt to remain in his own hut than ask for medical 
advice in a mission dispensary. If a native has some- 
thing tangibly wrong with him, a broken arm,a wound, 
an ulcer, he is much more likely to seek advice than 
when he is suffering from some fever. And then 
again this disease makes such rapid progress that in a 
short time the native is unable to travel. 

There are comparatively few cases of Nyasaland 
sleeping sickness in the proclaimed area. Since 1908 
only some 120 cases have been found, and that after 
much searching. As there must be some 15,000 or 
20,000 natives in this district, it seems quite probable 
that Dr. Murray never had a case in his dispensary. 
Even after it was known that this disease existed in his 
district, | am not aware that he found any cases. 

4, Trypanosoma brucet and Trypanosoma rhodesiense 
have the same carrier, Glossina morsitans ; and their 
development in the fly proceeds in the same way. 

5. In regard to their culture outside the body, they 
behave in exactly the same way. 

6. No satisfactory evidence against these two try- 
panosomes being the same species has been brought 
out by cross-inoculation experiments. 

7. Human serum acts in the same way on Trypano- 
soma rhodesiense as it does on Trypanosoma brucet. 
In this, these trypanosomes differ from Trypanosoma 
gambiense. Many experiments have also been made 
in regard to the action of various sera on T'rypano- 
soma brucei and Trypanosoma rhodesiense. Up to 
the present these experiments have failed to bring 
to light any fact which would assist in establishing the 
non-identity of these two trypanosomes. 

8. In regard to the geographical distribution of 
“ Nyasaland sleeping sickness,” if Dr. Murray’s theory 
is correct, that all these outlying outbreaks of trypano- 
somic disease in man are due to infection from Lake 
Tanganyika, then the geographical distribution of the 
disease will not help in establishing the identity or 
non-identity of these two trypanosomes, 

Dr. Murray’s theory is that “Congo sleeping sick- 
ness,” or Trypanosoma gambiense, has: spread into 
Nyasaland from Lake Tanyganika. If it can be proved 
that Trypanosoma gambiense and Trypanosoma brucet 
vel rhodesiense are separate species, then his theory 
falls to the ground. 

For my own part, I think that the geographical dis- 
tribution of ‘“ Nyasaland sleeping sickness”’ or “ T'ry- 
panosoma brucei disease ” is the only way-—experiment 
on man being impracticable—of showing that Trypano- 
soma brucei and Trypanosoma rhodesiense are one and 
the same. 

Tf, in the future, cases of this disease are found in 
widely separated places, where Glossina morsitans and 
wild game abound, then it would be a strong argument 
that this form of sleeping sickness is caused by Try- 
panosoma brucet. Have we suflicient facts at present 
to enable us to form an opinion? Hardly, lam afraid ; 
but they are multiplying. Take, for example, the 
discovery of cases in the Sebungwe District in 
Southern Rhodesia. Even Dr. Murray will hardly be 
able to say that this is due to infection from Nyasa- 
land. Then the cases in German and Portuguese Hast 
Africa are difficult of explanation from his point of 
view. Further, the cases just found in the Marimba 
District north of the proclaimed area, and at Malembo 
on the southwest arm of the lake, south of the pro- 
claimed areas. 

The disease has been found in the Luangwa Valley, 
in North Hast Rhodesia, in Nyasaland, on the Rovuma, 
in Portuguese East Africa, in North West Rhodesia, and 
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in Southern Rhodesia. In all these widely separated 
places Glossina morsitans is the tsetse fly present. 
In my opinion, then, evidence is accumulating, from the 
geographical distribution point of view, that this new 
kind of sleeping sickness is really caused by Trrypano- 
soma brucec and that the name Trypanosoma rho- 
desiense must be dropped. 

Conclusions —In the opinion of the Commission, 
Trypanosoma brucei and Trypanosoma rhodesiense are 
identical. 

2. That the disease ‘‘ Nyasaland sleeping sickness ” 
has not beer. introduced into Nyasaland from Lake 
Tanganyika, but that it is an endemic disease of the 
country. 


6. ON THE IDENTITY OR NON-IDENTITY OF 
Trypanosoma gambiense AND 
Trypanosoma brucei vel rhodesiense. 


In the last section of this summary of evidence it 
was sought to establish that 7’. brucei and T’. rhodesiense 
are one and the same species of trypanosome. 

In this section it will be attempted to show that 
T'. gambiense and T’. briicet vel rhodesiense are separate 
species and give rise to distinct diseases (88). 

This would be considered by most authorities as a 
work of supererogation, as most are convinced that 
these two trypanosomes constitute separate species. 

But the more one works at these parasites the more 
difficulties spring up in regard to their classification. 

1. Morphology (14, 16).—T. gambiense and T. bruce 
resemble each other closely in sizeand shape. There are 
the same short and stumpy and long and slender forms 
in both. It may be that there are more post-nuclear 
forms in 7’. bruce, but this is a very changeable quan- 
tity. In my opinion, it is impossible in every case to 
separate 7. gambiense and T. brucei by morphology 
alone. 

2. They are also alike in their habits and move- 
ments when alive. 

3. In their action upon animals there is a distinct 
difference between the two trypanosomes (93, 18, 65). 
Whereas it is easy to infect horses, cattle, goats, sheep, 
monkeys, dogs, rabbits, guinea-pigs, and white rats with 
T. brucez, it is a matter of difficulty with T. gambiense. 
The disease in these animals is much more chronic with 
T. gambiense than with 7’. brucez. 

When man is attacked by 7. brucez (84, 85), it is a 
matter of months, whereas with 7’. gambiense (65) it is 
a matter of years. 

It would almost appear that TJ. gambiense had 
become adapted to man and had lost much of its 
power of infecting the lower animals. 

4. The Carrier.—These trypanosomes have different 
carriers, 7’. gambiense being carried by Glossina palpalis 
and 7’. brucei by Glossina morsitans. 

It is an easy matter to get 7. gambiense to develop 
(20, 26) in Glossina palpalis, but a difficult matter, and 
only after many failures, to succeed with Glossina 
morsitans (77). 

5. Cultural Characters—Nothing is gained by a 
study of these two trypanosomes in artificial cultures. 

6. Cross-inoculation Experiments. — Animals  re- 
covered from 1’. brucei infection are still susceptible to 
T'. gambiense and vice versa. 

7. Probably the best means of separating 7. 
gambiense from T. brucei is by the human serum 
test. This serum acts much more powerfully on 
T'. brucei than on T. gambiense, and by suitable means 
this difference can be shown. 

Conelusion—In the opinion of the Commission, 
T'. gambierse and T’. bruced are separate and distinct 
species of trypanosome and give rise to a different 
disease. 


7. COMPARISON OF THE Two DISEASES, 
““Conco SLEEPING SICKNESS” oR “ Trypanosoma. 
gambiensi DISEASE” AND “ NYASALAND 
SLEEPING SICKNESS” oR Trypanosoma brucei 
DISEASE.” 


> 


A.—* Congo Sleeping Sickness” or ‘ Trypanosoma 
gambiensi Disease.” 
This disease has been knownyfor more than 100 
years on the West Coast of Africa, and on account of 
certain peculiarities it was looked on, not as a disease 


of much practical importance, but as a pathological 
curiosity. The disease had long been endemic on the 
West Coast and had, as it were, assumed a condition 
of equilibrium. It was therefore not taken very 
seriously as a disease. But it was a subject of much 
speculation as to its causation, because it was noted 
that although it behaved like an infectious disease on 
the West Coast, it lost this power of infecting others 
as soon as the sick native was removed out of the 
sleeping sickness zone. For example, natives of West 
Africa introduced into other countries as slaves often 
died of sleeping sickness, and this sometimes after an 
interval of several years after leaving their homes. 
They lived, as was natural, in the closest contact with 
their fellow slaves, inhabiting the same hut, working 
side by side in the same field, but, strange to say, the 
disease never spread. 


Various theories were held as to the causation of 
this mysterious disease; for example, that it was a 
food intoxication, or that it was caused by various 
kinds of bacteria, or that Filaria perstans—the embryo 
of a nematode found in the blood—was its cause, and 
so on, All these speculations were found to be 
erroneous when the discovery was made that the true 
causal agent was Trypanosoma gambiense. ' 


Symptoms of the Congo Sleeping Sickness or “ Try- 
panosoma gambiense Disease” in Man.—When the 
Trypanosoma gambiense gains entrance to the human 
organism it begins to multiply, and appears in the 
blood. How long it is before it appears in the genera} 
circulation is, in the case of man, as a rule, difficult to 
ascertain, but in the monkey it usually appears about 
seven days after inoculation. The course of the disease 
is so slow and insidious that months, and even years, 
may elapse before any marked signs manifest them- 
selves. As an example of this, in Uganda, in March 
1903, we had five natives in Entebbe under constant 
supervision. In January 1905, after a period of nearly 
two years, Captain Greig informed the writer that twe 
of these men died of pneumonia in April and May 
1904 respectively. Of the others, one appeared to be 
undoubtedly in an early stage of sleeping sickness; he 
gradually developed the characteristic signs of the 
malady, and trypanosomes were now always found in 
his cerebro-spinal fluid. The remaining two present 
some of the features of the disease, but are still able to 


do their work, and have not yet shown trypanosomes 


in the cerebro-spinal fluid. Again, in June 1903, 80 
apparently healthy natives from the sleeping sickness 
area were examined and trypanosomes found in the 
blood of 23. Captain Greig reported after two years 
that four have died of undoubted sleeping sickness, 
two died from pneumonia, and five are now in an early 
stage of the disease. No information could be gained 
concerning six, and the remainder do not show any 
symptoms of sleeping sickness. Dr. Wiggins also 
relates the case of an “askari” or native policeman, 
stationed at Fort Ternan, in British Hast Africa, for 
two and a half years before he developed the disease. 


All these facts go to show that the first stage of 
this disease, when the trypanosomes are found in the 
blood but not in the cerebro-spinal fluid, may be of a 
very variable duration. If one may be bold enough to 
put this into definite figures, it may be said that this 
so-called stage of trypanosoma fever, this first stage of 
human trypanosome disease, may last from three 
months to three years or more. During this time the 
native is going about in his ordinary way. He says he 
feels perfectly fit and strong. But there is one out- 
ward mark which proclaims the disease, and that is the 
presence of enlarged lymphatic glands. This is a 
disputed point, but in my opinion this enlargement of 
the lymphatic glands must be looked on as a constant 
and early feature of the disease. It is not that 
enlargement of the inguinal or femoral glands should 
be taken as a sign of human trypanosomiasis; there 
must be a polyadenitis or general enlargement, and, as 
a matter of routine, the post-cervical glands should be 
examined first, Every case of sleeping sickness 
examined by us in Uganda showed this glandular 
enlargement, and the trypanosomes are readily demon- 
strated on examining the gland juice. Later, it was 
found that the early cases of trypanosome disease, the 
so-called trypanosoma or Gambia fever, also in every 
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case presented enlargement of the lymphatic glands, 
and in them active trypanosomes could readily be 
found. The natives themselves are alive to the fact 
that, when the glands in the neck enlarge, they will, 
sooner or later, pass into the stage of sleeping sickness, 
and their custom is to anticipate the event by eating 
up their live stock, goats, chickens, &c. This enlarge- 
ment of the cervical glands was used in Uganda to 
gauge the incidence of the disease in a sleeping sick- 
ness area. The result was that in about three-fourths 
of the population of the islands of Sesse and Kome 
this svmptom was present. Whether there is any 
other symptom which can be depended upon to 
point to the first stage of this disease is a question 
which, in my opinion, must be answered in the nega- 
tive. Some writers state that there is fever from time 
to time of an irregular type, but if the charts of the 
men we kept under observation in Uganda be examined 
it will be seen that they kept absolutely normal for 
several months. The first stage of this disease may be 
dismissed, then, by saying that the blood and lymphatics 
contain the trypanosomes, and that there is a general 
enlargement of the lymphatic glands of the body. 


Second Stage—Sleeping Sickness—Naturally, in 
a disease so insidious as this it is impossible to say 
with absolute accuracy when the first stage merges 
into the second. But a time comes when a slight 
change in the man’s demeanour becomes evident; 
_when he is less inclined to exert himself; he lies about 
more during the day, and at last his intimates see 
that he has the first symptoms of the disease. When 
these are well advanced the expression of the face is 
sad, heavy, dull-eyed, and apathetic. The body, how- 
ever, is well nourished, and this is the rule, even up to 
the time of death, if the patients are well nursed and 
fed. Complaints of headache or indefinite pains in 
other parts of the body are often made. The pulse is 
rapid, shallow, and weak, and the heart sounds faint 
and distant. The breathing usually presents nothing 
abnormal. The lymphatic glandsare generally enlarged, 
and vary from the size of a pea to that of a bean. 
There is nothing abnormal about the skin; it may be 
at times harsh and rough, but usually is smooth and 
sleek, and any eruption is quite the exception. The 
gait is weak, uncertain, and shuffling. There is little 
strength in the hand-grip and the hands when held out 
are tremulous. Tremors of the tongue are, as a rule, 
‘well marked. The voice is weak, indistinct, and 
monotonous. At this time the temperature is usually 
irregular, often normal in the morning and rising to 
101° or 102° F. in the evenings. During this time the 
patients in hospital are usually up a great part of the 
day, sitting in the open air, and to the casual observer 
show little or no sign of disease. The symptoms 
gradually increase until after weeks or months the 
patient is unable to walk, speak, or feed himself. He 
is then altogether confined to his bed, lying in an 
absolutely lethargic condition all day long. It is at 
this time that the sick are often neglected by their 
friends and become much emaciated. The urine and 
feeces are passed involuntarily. During the last two 
or three weeks the temperature sinks six or seven 
degrees below the normal, and, the condition gradnally 
deepening, the patient dies in a state of coma. 





Diagnosis or Method of recognising Congo Sleeping 
Sickness—In Uganda we usually depended on finding 
the trypanosomes in the blood, glands, or cerebro- 
spinal fluid of the patients. 


It must not be supposed that a casual examination 
of the blood 1s all that is required to demonstrate this 
body. An ordinary blood preparation taken from the 
ear or finger would in all probability not show this 
parasite once in fifty times. Asa rule the trypanosomes 
are so scanty in the peripheral blood that, in order to 
demonstrate them in every case, a quantity of blood 
must be examined. In Uganda we examined many 
cases of sleeping sickness and found the trypanosomes 
in the peripheral blood of all but one. At that time 
we had five workers and five microscopes. Ten cubic 
centimetres of blood were drawn off from a vein of the 
arm; this was run into test tubes containing a small 
quantity of citrate of soda solution in order to prevent 
coagulation ; the blood was then centrifugalised for a 
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quarter of an hour, to throw out the red blood 
corpuscles; the etear liquid was pipetted off and 
again centrifugalised for a quarter of an_ hour. 
Specimens were taken from the surface of the red 
blood corpuscles and examined by the five workers, 
As soon as the moderately clear fluid had been subjected 
to the fifteen minutes centrifuging, it was poured off, 
leaving a small quantity of sediment behind. This 
sediment was again made into five specimens and 
examined microscopically. The clear supernatant 
fluid was for the third time centrifugalised and the 
resulting small quantity of sediment again examined. 
Asa rule it was in the sediment obtained from the 
third process that we found the trypanosomes most 
frequently. It will be seen, then, that five microscopes 
were employed and frequently fifteen preparations 
would be examined before a parasite was discovered. 


In the specimens made from the first two prepara- 
tions there are too many red blood corpuscles to give 
a good view; it-is only in the third, or perhaps not 
till the fourth, that the red blood corpuscles have been 
so completely removed as to leave a clear fluid only 
containing a few white blood corpuscles ; in this fluid 
the active living trypanosome is readily picked out 
under a low power. 


From the above description it will be seen that 
** Congo sleeping sickness ’’ is a slow, chronic, insidious 
disease and may last for one year to four, five, or more. 
In this it is like another disease due to an animal 
parasite—syphilis—which may take 20 or 30 years to 
lll. 

The trypanosomes are exceedingly scanty (92) in the 
blood, and are only found with the greatest difficulty. 
The affected native seldom or never suffers from 
cedema or swelling of the face or limbs. 


Finally, no case of interstitial keratitis or opacity 
of the cornea in. Congo sleeping sickness has been 
recorded. 


? 


B.—* Nyasaland Sleeping Sickness” or “‘ Trypanosoma, 


brucei Disease.”’ 

The first case of ‘“ Nyasaland sleeping sickness ” 
was found in Nyasaland in October 1908. An exami- 
nation of the natives on a large scale was at once 
begun, and some 60,000 natives were said to have been 
examined. No further cases were, however, found. In 
December 1908 Capt. Hardy, R.A.M.C., who had been 
one of the medical officers employed in this investiga- 
tion, was found to have the disease. In 1910 a 
European named Roux (86), belonging to the Dutch 
Missionary Society, came into the district for a few 
days’ shooting and contracted the disease. Since then 
some 128 cases have been reported in the “ proclaimed 
area” and neighbouring districts. 


At first this disease was supposed to be ‘“ Congo 
sleeping sickness” imported from Lake Tanganyika, 
and it is possible that one or two of the first cases 
were. But when the Commission arrived, and it was 
seen that the trypanosome causing the “ Nyasaland ~ 
sleeping sickness” was somewhat different from that 
causing “Congo sleeping sickness” (7. gambiense), 
and that the symptoms and course of the diseases were 
different, then it was recognised that we were dealing 
with the same disease as that occurring in North Hast 
Rhodesia and described by Stephens and Fantham 
under the name of 1’. rhodesiense. 


This was in the case (88) of a man named Armstrong, 
who contracted the disease in North Hast Rhodesia in 
September 1909, and was sent sick to England. 


After further work the Commission came to the 
conclusion that J’. rhodesiense was in reality T. brucez, 
hence the name ‘7’. bruced disease” given to it. 


Symptoms of the Nyasaland Sleeping Sickness or 
Trypanosoma brucei Disease——As the Nyasaland Com- 
mission has had no practical experience of the symptoms 
of this disease, it is necessary to take the description 
furnished by Drs. Sanderson (84) and Shircore (85), 
the medical officers placed in charge of the sleeping 
sickness area. 
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Shircore divides the disease into three stages as 
follows. His description is given mostly in his own 
words :— 


« Incubation Period and Course of the Disease. 


«The incubation period, or the time which 

“ elapses after the native is infected by the bite 
“ of the fly and the appearance of the trypano- 
“ somes in his blood, is from 5 to 10 days, after 
“ which symptoms, usually severe, immediately 
“ supervene. In two cases after this initial 
“ period a remission of the severe symptoms 
“ lasting about a week to 15 days took place. 
‘ Patients as a rule grow progressively worse. 
«“ There are, roughly, three stages in the majority 
of cases, with symptoms much as these. 
“1. Headache, pains in the chest and limbs, 
or abdominal pain and diarrhea. There is no 
‘ loss of intelligence or indication of any inter- 
ference with mental functions. Delirium is, 
however, sometimes associated with the in- 
tensity of the initial pyrexia, which is remittent. 
There is an increase of pulse and respira- 
*“ tion rates well above the normal, and the 
“ patient appears nervous. Trypanosomes few 
“ in number.” 

«<2, With these symptoms a change in character 
« takes place. Cerebrationis impaired ; asthenia 
‘ is marked and increasing ; cedema of feet and 
“ other edemas; muscular wasting; tremors. 
«« The temperature is swinging and intermittent. 
«“ Pulse and respiration rates continue high. 
« The patient can still walk or sit about. Try- 
“ panosomes increased in numbers.” 

“3. Patient is now unable to sit up; he may 

“ still crawl. Marked mental change; seems 
oblivious of surroundings; mumbles, or is 
unable to talk; drowsy or comatose. Temper- 
* ture either still intermittent for a few days or 
absolutely sub-normal for the twenty-four 
* hours. Pulse and respiration rates sub-normal 
‘and diminishing in frequency. ‘Trypanosomes 
*“ numerous. Death.” 
“The duration of these stages is approxi- 
mately three weeks to a month for the first, 
up to four or even five months for the second, 
“a few days to four weeks for the third. An 
average duration for the whole course is about 
“ 44 months. Six months has been found to be 
“exceptional. In the young the course is very 
“ rapid. 

“The trypanosomes, from their first appear- 
“ ance in the blood shortly after infection, are 
always present, and markedly so during the last 
*“ month. Six per field, or even eight or more, 
“ are quite usual till death.” 

“In the average cases the points to observe 
in diagnosis are the expression and puffiness of 
the face ; mental condition ; tremors; emacia- 
tion; enlargement of epitrochlear glands. The 
‘ glands in the posterior triangles vary in size 
or may be absent. Increased frequency of 
pulse and respiration rates. The temperature 
‘ depends on the time of day when examination 
takes place, but if markedly sub-normal in the 
morning indicates a fairly advanced stage, and 
two or three months’ duration; as also any 
* decided change in the mental condition. 
Speech thick, sometimes the voice is high- 
pitched, at other times hoarse. Skin harsh, 
dry, and scabby. Cdemas usually of feet. 
“ Gait shuffling, short-stepped; the feet just 
clear the ground as if the patient were pushing 
“ something along with them. Interstitial kera- 
titis or opacity of the cornea occurs in some 
17 per cent. of cases. The above, combined 
with a history of headache, pain in the chest 
or legs, sometimes abdominal pain and diarrhoea 
or vomiting, as features marking the onset are 
almost pathogomonic. The headache, as once 
described, was a left-sided hemicrania with pains 
shooting backwards to the occiput and forwards 
* to the left eyeball.” 

“To differentiate this frém the acute form of 
the Uganda disease (Congo sleeping sickness) 
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one may say that there is nearly always a very 
definite and usually severe onset in our cases, 
* which is far from insidious. The diagnostic 
value of the glands in the posterior cervical 
triangles is practically nil as regards palpation. 
A large percentage of cases show interstitial 
keratitis, and, further, in 27 cases examined 
(fresh cover slip preparations) the trypanosomes 
‘ have always been found in the peripheral blood 
whenever sought for. They are invariably few 
in the early stages, one or two in the whole 
preparation; later they are numerous, several 
to a field. It has never once been necessary to 
examine a second fresh preparation of a known 
case in order to find the organisms. This 
cannot be said for the Uganda fever.” 

“This disease is invariably fatal in a few 
months. The first well-defined diminution in 
the frequency of the pulse-rate indicates that 
the case is on its downward course, and that 
vital resistance has been overcome. The state 
of the pulse is the main feature in prognosis.” 
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From Dr. Shirecore’s description of Nyasaland 
sleeping sickness it will be readily seen that it differs 
greatly from Congo sleeping sickness. The following 
comparison in parallel columns will assist in compre- 
hending this :— 





Congo Sleeping 
Sickness. 


Nyasaland Sleeping 


Symptoms. ; 
symy Sickness. 





One to five or 
more years. ) 
Trypanosomes in | Extremely diffi- | Always present; 
blood. cult to find. often numerous. 
(Hdemas, or swellings} Absent or very | Invariably present. 
rare. 
Never noted 


Duration - - 43 months, average. 


- | Occurs in 
| SL per cenite 
May recover - | Always fatal. 


*Opacity of cornea - some 


Prognosis . - 











* Notr.—A common symptom in animals suffering from 
Nagana, or ‘* Trypanosoma brucei disease.” 


Conclusion.—The disease ‘‘ Nyasaland sleeping sick- 
ness”? belongs to the same family of diseases, the 
sleeping sicknesses, but is specifically different from 
“Congo sleeping sickness.” 


SECOND TERM OF REFERENCE TO COMMITTEE. 


Whether it ts necessary and feasible to carry out an 
experiment of game destruction in a bocalised area in 
order to gain further knowledge of these questions, 
and, tf so, to decide the locality, probable cost, and 
other details of such an experiment, and to provide 
a scheme for its conduct. 


8. Is IT NECESSARY AND FEASIBLE TO CARRY 
out A Frncine ScHEME P 


From what has been written in the previous part 
of this summary of evidence, it must be admitted by 
every member of the Committee that one fact stands 
out clearly and unmistakably, without danger of contra- 
diction, and that is, that the wild game in the fly area 
are a poisonous and dangerous crowd. There may be 
a difference of opinion as to whether they carry Trypano- 
soma rhodestense as well as Trypanosoma brucet, but if 
the contention is right that Trypanosoma brucei and 
Tryvanosoma rhodesiense are one and the same, then 
the wild game in the fly country are a grave danger to 
human life. 

As to their deadly effect on the domestic animals, 
they carry in their armoury, not a single weapon, but 


a whole arsenal, so that if one kind of weapon fails to _ 


kill, another will succeed. Even the domestic pig, an 
animal immune to most diseases, does not escape. 

One would think,-therefore, that the time had come 
to attempt to advance our knowledge on this important 
subject by carrying out an experiment of game destruc- 
tion in a localised area. That it is urgent and necessary 
there can be little difference of opinion. 
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As to whether it is feasible, that is a matter of 
opinion, and it is scarcely a question which the Com- 
mission can be expected to answer. It is a matter to 
be decided more by the practical Administrator and 
Director of Public Works than: by the Scientific 
Commission. 


9. WHAT MIGHT BE LEARNT FROM AN EXPERIMENT 
OF THIS KIND. 


1. If 100 or 200 square miles of fly country were 
fenced in, and the big game driven out or shot out, it 
might be found that the tsetse fly disappeared with 
the game, and that the locality became healthy for 
man and cattle. 


2. It might, on the other hand, happen that the 
flies did not disappear, but remained in their old 
haunts, and that they ceased after a while to be 
infected with disease-producing parasites. This would 
mean that they had some mode or means of subsistence 
other than the infected wild game: small mammals, 
birds, lizards, &c. In this case the district would also 
become healthy. 

The percentage of infected flies in the proclaimed 
area has been worked out for 1912 and 1913. This 
would form a standard for comparison. 


3. Again, it might fall out that the fly neither 
disappeared nor became non-infective. This would 
probably be due to the fact that the tsetse fly, when 
hungry, ranged some miles from its home, flew outside 
the fenced-in area, found big game, had its feed, and 
returned to its old quarters. As this fly is strong on 
the wing, and can possibly fly a mile in a minute—it 
certainly overtakes with ease a motor cycle going at 
30 miles an hour—this would be no great feat. 

In this case the district would remain unhealthy, 
and dogs and goats exposed to the “fly” would become 
infected. 

In my opinion, it is probable that the first of these, 
namely, the disappearance of the “fly,” and the conse- 
quent healthiness of the district, would be brought 
about. 


4. In the case of the third event happening—the 
flies not disappearing and not becoming non-infective 
—then the further experiment of clearing away the 
scrub might be tried. This would certainly result in 
the wished-for success. The cutting down of the 
scrub would be an easy matter. The thorn trees of 
which it is composed are scattered, average only about 
6 inches in diameter, and when cut down and allowed 
to dry for a few months during the dry season would 
readily burn and disappear on the first burning of the 
grass. 

_If this cleared area lay for, say, 5 miles on each 
side of an important road, such as the Domira Bay 
road from Lake Nyasa to Fort Jameson, it would 
probably render the road safe for man and beast. 
When the railway reaches the southern end of the 
lake this road should regain its old importance. 


10. DIFFERENT SCHEMES WHICH MAY BE PUT 
FORWARD. 


1. It might be proposed to take the whole pro- 
claimed area and try to kill off most of the game in it. 
If this was placed in the hands of a few professional 
boer hunters much would be done in a short time. 
The hunters would receive a certain reward for each 
head and skin. In the north of Natal these same 
hunters rapidly cleared the country of its teeming 
herds of game. They received something like 3s. 6d. 
for each skin, Accompanied by a number of natives, 
the hunters shot down the game by the score, the 
natives rapidly stripped the pelt, and the body was 
left to be eaten by the vultures. 

Lately in Southern Rhodesia, a herd of 120 
elephants was doing damage, and it was decided to 
exterminate them. A few boer hunters were employed, 
offered some reward, and in a week every elephant in 
the herd was dead. 

But the objection to this scheme is that as long as 
there was plenty of game the hunters would Kill, but 
as soon as it grew scarce their receipts would dwindle 
to little or nothing, and then they would go. Ina 


short time, as the area is unfenced, the game would 
creep in from neighbouring districts and the status 
quo ante would be re-established. 


2. An area might be chosen in the middle of the 
“fly country ” which was noted for the abundance of 
tsetse flies and wild game, and 100 square miles fenced 
in. This would be a definite square with sides 
10 miles long. It would probably be necessary to 
choose an area free from villages, or to remove the 
natives out of the area. 

The most fertile 100 square miles along the lake 
shore should be chosen, in order that if the experiment 
was a success the land could be utilised to the best 
advantage. It must be remembered that in a short 
time the railway will have reached the south end of 
the lake, and all the fertile land on the west shore 
of the lake will be open to settlers. 


3. The Commission’s scheme, as proposed to the 
Nyasaland Government, was to enclose a strip of 
country on each side of the main road to Domira Bay. 
This strip would be some 20 miles long and 10 miles 
broad. The lake end would not require to be fenced. 
If this main road was made safe for transport it would 
be a great boon to the districts lying to the west of 
the lake. A cattle trade would spring up when the 
railway reached Fort Johnston, and it would open up 
large tracts of fertile country to settlers. At present 
it is impossible to take an animal along the 20 miles 
of this road, so infested is it with the fly, without losing 
the ox, goat, or dog. On June 9th, when I last came 
through, I was severely bitten, although every pre- 
caution against this was taken. 


11. PRAcTICAL CONSIDERATIONS REGARDING A 
FENcING SCHEME. 


At the beginning of 1912 I proposed to the Nyasa- 
land Government that a rough experiment should be 
undertaken. The area chosen was that through which 
the Domira Bay road runs. A wooden fence was to 
be run from the foot hills to the lake shore at a dis- 
tance of three or five miles north and south of the road. 
There would be no necessity to fence the lake shore 
end. The area enclosed would be about 200 square 
miles. The fence would be made of logs from that 
kind of tree which, when placed in the ground, sprouts, 
so that in a short time the area would be surrounded 
by a living hedge. This would protect the standards 
from white ants. As many of the living trees as 
stood in the line of the fence would be left standing. 
Barbed wire would be run between these living stumps, 
or, if wire was not procurable, then strong bars of wood 
formed from the branches of the trees felled in the 
process of clearing the space for the fence. These 
bars would be nailed to the living standards, or, if nails 
were not procurable, by wooden pegs, as used by the 
native carpenters in making bridges. The ground on 
each side of the fence would be cleared, hoed, and 
planted with sweet potatoes to a distance of, say, 
20 yards on each side of the fence; this to prevent 
the fence being burnt down when the grass is burnt, 
and also to prevent the grass and scrub springing up 
again on the cleared space. Incidentally the potatoes 
would provide food for the natives employed to keep 
the fence in repair. To keep elephants from breaking 
down the fence a narrow ditch might be dug along the 
outside of the fence and covered with branches and 
vrass, as it is a well-known fact that these animals 
will not cross over such a concealed ditch, as they 
suspect a game pit. The natives in the sleeping- 
sickness area, some 20,000 in number, are not allowed 
to leave the area, and therefore relief works must be 
found in order to feed them, and in order that they 
may earn their hut tax. 2,000 of these people could 
quite well carry out the scheme during one dry season. 

When the fence was built huts would be built 
round it at a distance of, say, a quarter of a mile. 
In each hut two natives would be stationed. This 
would mean that there were 400 native sentries 
constantly on watch round the fence. Their duty 
would be to keep the fence in repair; to see that the 
grass or scrub did not approach so near to the fence 
as to be a danger from fire; to report if any herds of 
wild animals had broken through the fence; or on the 
approach of such wild animals to try to frighten them 
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away. Firearms might be provided at the rate of one 
to each hut. 

In my opinion, therefore, the time has come for an 
experiment of this sort, and the sooner it is begun the 
better. The map of Nyasaland, for about a quarter 
of its area, is marked red, showing the distribution of 
Glossina morsitans. It is now that an attempt should 
be made to render the 5,000 square miles of fly 
country in Nyasaland free of tsetse, and this can 
only be done by depriving them of their main food 
supply—the big game living in the fly country. 


12. Tue LOCALITY, PROBABLE COST, AND OTHER 
DETAILS OF A FENCING HXPERIMENT. 


If I were now asked to choose one out of these 
various schemes, I think I would give preference to 
the 100 square mile block surrounded by a wire fence 
with steel standards, to be situated in the proclaimed 
district, and taking in part of the Domira Bay road, 
or at least in that locality. The cost of this, with 
upkeep for five years—according to Mr, Binnie, the 
Director of the Public Works Department—would be 
37,9071. 

The next scheme I would choose—supposing the 
first was impracticable on account of its cost—would 
be to enclose the Domira Bay road by a post and rail 
fence. This would be 20 miles long by 10 miles broad. 
The cost, at 151. a mile, would be 750/., clearing the 
tract 5001, and upkeep 2251. = 1,475/. 





THIRD TERM OF REFERENCE TO COMMITTEE. 


WHETHER IT IS ADVISABLE TO ATTEMPT THE 
EXTERMINATION OF WILD ANIMALS, 
BITHER GENERALLY OR LOCALLY, WITH A VIEW OF 
CHECKING TRYPANOSOME DISEASES IN 
MAN AND STOCK. 


In an article in Natwre (12) written in 1905 I wrote 
“civilisation and big game cannot exist together.” 
As soon as a new country is divided into farms, either 
for agricultural or stock purposes, the great mass of 
wild animals must go. Take, for example, the destruc- 
tion of the fences by stampeding herds of zebra, wilde- 
beeste, or buffalo, not to speak of the probability that 
there is not enough food to go round. Even in ex- 
ceptional cases, when the wild animal has been pro- 
tected from sentimental and picturesque reasons, as 
in the case of the herd of hippopotami preserved 
until lately in Natal, a time came when the neigh- 
bouring farmers could no longer put up with their 
destructive habits, and they had to be destroyed. We 
may say, then, that when a country becomes settled 
and civilised the big game go. This has occurred in 
Cape Colony, the Orange Free State, Transvaal, and 
Natal, and will occur in Nyasaland when the country 
is opened up. 

But this inevitable disappearance of wild animals 
before the advance of civilisation is very different frem 
the instant carrying into effect of an international 
measure for the wholesale destruction of big game all 
over Africa. Such a measure in the present state of 
our knowledge would be quite unjustifiable, and would 
probably fail to a great extent in its object. Festina 
lente. Let local authorities frame regulations from 
time to time as the exigencies of the place demand. 
But there ought to be room for the next thousand 
years in many parts of Africa for game reserves in 
which all the varieties of big game may live, thereby 
gladdening the eye and enriching the imaginations of 
many future generations, and delaying the day when 
man will have for his sole companions the horse, the 
cow, the dog, and the domestic hen. ; 

That opinion, expressed in 1905, is very much the 
opinion I hold now. I wish an experiment to be tried 
in a restricted area to find out the effect on the tsetse 
fly of driving out the wild game. Beyond that I do 
not advise the instant indiscriminate destruction of the 
wild animals. The fly country in Nyasaland is still 
to a great extent unsettled and uncivilised. The 
natives in these wild places may be looked upon almost 
as part of the wild fauna. The mortality among them 
from Nyasaland sleeping sickness is insignificant and 
may be ignored. As in my opinion Nyasaland sleeping 


sickness is caused by Trypanosoma brucei, then I 
expect within the next few years, when attention is 
directed to the question, that cases will be found 
wherever Glossina morsitans and wild game are found. 

There is, therefore, no reason why these natives 
should have strict quarantine regulations imposed upon 
them which they do not observe. The disease is a 
short and severe one, and a native suffering from it 
will not be likely to travel far, if at all. 

There does not seem to be any likelihood of Nyasa- 
land sleeping sickness becoming epidemic and killing 
off large numbers of the population as Congo sleeping 
sickness has done. The cases in the Luangwa Valley 
and Nyasaland are not increasing year by year. I 
would therefore remove all irksome useless quarantine 
regulations, and let the “ proclaimed area”’ revert to its 
original ways, the status quo. 

But, without attempting at present a wholesale 
extermination of wild animals in Nyasaland, either 
locally or generally, I would advise a gradual weakening 
of the game laws. 

There is a tendency, at present, in our protectorates 
to the indiscriminate passing of hard and fast game 
laws, which are often unwise and lead to undesirable 
conditions. For example, the hippopotami being pro- 
tected on Victoria Nyanza led to their increasing to 
such an extent that at Jinja, near the Ripon Falls, 
nothing was safe from their depredations. Hippo- 
potamus hunters from the Nile had to be called in to 
restore a better balance. Another instance has been 
given of the protection of wild pig in Busoga. The 
pigs increased to such numbers, and the lions along 
with them, that, what with the pigs eating up his crops 
and the lions eating him up, the poor native was almost 
exterminated. 

Take the Angoniland district, in which the sleeping 


sickness area is situated. The senior magistrate says 


that there are 600 elephants and 30,000 eland in his 
district. The district is a populous one. It seems 
ludicrous that such a number of large useless animals 
should be allowed to roam at will through this thickly 
populated country, destroying the native crops and 
often the native himself. 

I would therefore advise the carrying out of game 
preservation on more intelligent lines and not allow, 
even in a reserve, the excessive multiplication of wild 
animals unless the reserve was uninhabited and 
uninhabitable by man. 

In “fly country’ I would remove all restrictions 
and allow the natives to pursue and kill any of the 
ordinary wild animals without let or hindrance. After 
all they form, and have always formed, part, and an 
important part, of their food supply. They might use 
their own methods, such as game-pits or traps, and I 
would encourage in them the possession of a certain 
number of useful guns. At present they have no 
means of defending themselves. At Kasu we were 
constantly receiving complaints of damage done by 
elephants and buffalo, with requests to come and drive 
the animals away. 

The wild game in the fly country are all infected, 
and the fewer of them about, the better for man and his 
domestic animals. 


Conclusion.—It is advisable to attempt the exter- 
mination of wild animals in fly country with a view to 
checking trypanosome disease in man and stock. | 


FourtH TERM OF REFERENCE. 


Whether any other measures should be taken in order to 
obtain means of controlling these Diseases. 


14. SEGREGATION OF INFECTED NATIVES. 


Every infected native in the fly country is a source 
of danger to his neighbours. If the trypanosome 
causing disease in man in Nyasaland is in truth the 
common Trypanosoma brucei of the wild game, which 
under certain conditions can infect man, then Try- 
panosoma brucei taken by a fly from an infected man 
would be more likely to infect man than a 7. bruce 
taken from a wild animal. It would have become 
acclimatised to the blood of man just as 7. gambiense 
has become. Therefore, it would be well to move 
infected natives out of the fly country into fly-free, 
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This could be done without isolating him in a segre- 
gation camp.. These camps are very unpopular, as no 
one who goes in ever comes out alive. Thesick native 
might be sent to some neighbouring village out of 
the “ fly,” and attended to by his own relatives. 

This, however, is not an important matter. The 
sick are not usually discovered until they are in 
articulo mortis, when removal would be impossible, and 
the sick are few and far between. 


15. CLEARING OF FOREST AROUND VILLAGES. 


This, I think, is useful from several points of view. 
It helps to keep the fly away from the village proper, 
so that if there is an infected native there, there will 
be less chance of his being bitten and the tsetse flies 
becoming infected from man. lt lets in sunlight and 
air and keeps the wild animals at arm’s length. For 
purposes of administration it would be well also to 
gather the natives together in fairly large villages 
rather than to allow them to live in single huts scattered 
through the bush. 


16. PRoPHYLAXIS AND TREATMENT BY MEANS 
oF DrRuas. 


This with our present knowledge I consider useless. 


17. DuSTRUCTION OF THE T'SETSE Fty. 


In this Committee there will doubtless be heard a 
great deal about studying the bionomics of the tsetse 
fly,and I would not be surprised if the fencing scheme, 
changes in game laws, and destruction of infected 
animals in the fly country will all be shelved in order 
to give the entomologists another chance of finding 
out some method of fly destruction. 

In my opinion the problem cannot be attacked 
with any chance of success from the side of the fly 
alone. The country is huge and mostly desert. The 
tsetse flies are numerous and deposit their pupe all 
over the jungle. The results of entomologists up to 
the present regarding the destruction of the Hy have 
been very meagre. Carpenter has been working in 
Uganda for some years and his results in this 
direction are practically nil. Other entomologists of 
various nationalities have attacked the same problem, 
but with little success, 

I have no objection to work being done on the side 
of the “fly.” All knowledge is good and it ought to 
advance along every line. But I am _ strongly of 
opinion that this particular problem cannot be 
attacked from the side of the fly alone, but that it can 
be attacked successfully from the side of the wild 
game, 
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Part I1I.— Written Statements by Gentlemen who did not subsequently 
give Oral Evidence. 


Mr. A. Connat, M.D., Cu.B., D.P-H., D.T.M. and H., West African Medical Staff (Director 
of the Medical Research Institute, Lagos). 


1. The statements made in these notes are based 
on seven months’ experience in the Quittah District of 
the Gold Coast (May-November 1911), and on one 
year’s work in the Accra Laboratory (May 1912-May 
1913). 

No cases of .human trypanosomiasis were en- 
countered in the Quittah District. A widespread 


epidemic of smallpox necessitated extensive travelling 
and the examination of a very large number of people, 
so that there was ample opportunity for the detection 
of cases of sleeping sickness. “Game” is scanty in 
this district. The blood of numerous cows, sheep, 
goats, pigs, dogs, and rats was examined and trypano- 
somes were only found in Mus rattus ('. lewis?). 


Q 4 


248 


DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS ¢ 


ee ES RT EET ES 8 RS ET RE 


Large herds of cattle graze all along the lagoon side 
from Danoe to Awunaga. The animals appeared to 
be well nourished and free from disease. - 

Only one tsetse-fly was caught during the seven 
months (G. palpalis, at Dsodje). Various species of 
Tabanus, Haematopota, Hippobosca, Stomowys, and Ly- 
perosia are common. At certain times of the year 
Glossine are found at Attitite and along the banks of 
the Volta River. 

My experience in Accra was also confined to man 
and domestic animals. No opportunity of examining 
“oame” was obtained, wild animals beg very scarce 
in the vicinity. 

Three cases of human trypanosomiasis, verified by 
the finding of the parasite, were encountered. The 
patient in each instance had previously resided in the 
Northern Territories of the Gold Coast, in which region 
the disease probably originated. 

With regard to stock, a considerable percentage of 
cattle was found to be infected with trypanosomes. 
The actual figures are not at hand, but they will be 
found in the Annual Report of the Laboratory at 
Accra for 1912. Trypanosomiasis in sheep was observed 
rarely, and no cases were met with amongst pigs and 
goats. The meat market in Accra is supplied mainly 
from cattle which come from elsewhere, and graze for 
a variable period before slaughter in the outskirts of 
the town. They originally hail, for the most part, 
from the Addah District, and these are sturdy, of small 
height, and well nourished. A few animals come from 
the far north and they are of an entirely different 
breed, being tall, with a distinct hump between the 
shoulders, and very emaciated. They (the latter) come 
down to Accra through numerous “ fly-belts.” During 
1911 the Addah cattle were found to be entirely free 
from blood-parasites, while trypanosomes were found 
in practically all the animals of the northern breed 
(Dr. J. M. O’Brien, Accra Laboratory Report, 1911). 
During 1912 the Addah breed was discovered to be 
widely infected. It seems clear that the latter obtained 
the infection of trypanosomes from the former during 
UB I 

The town and precincts of Accra may be said to be 
practically free from tsetse-fly. During the year under 
review less than a dozen specimens were captured, all 
G. palpalis except one G. fusca. Only one of these 
flies contained ingested blood, and none was found to 
be infected with trypanosomes on dissection. 

The tsetse is first met with about 10 miles north 
on the railway line, beyond Dome. At Oblogo and 
Weshiang, on the waterworks line, they are very plenti- 
ful, and there is also a fly-belt near Dodowah, about 
20 miles from Accra. Glossina morsitans preponderates 
in these districts. The few flies which were captured 
actually in Accra were most probably carried down on 
the swiftly-moving trains and motor-lorries. The 


cattle graze in the immediate outskirts of the town, so 


that they may be regarded as being seldom molested 
by tsetse. The prevalent blood-sucking insects are 
Tabanus, Stomowys, Lyperosia, ticks, and mosquitos. 
Leeches occur in the ponds which are used for watering 
the cattle. If Glossine be the sole insect-carriers of 
trypanosomiasis of stock, then a very few flies can 
cause a widespread infection. On the other hand, if 
mechanical transmission be admitted, there is abundant 
scope for the process in the number of other biting 
insects mentioned. 

With regard to the trypanosomes found in the cattle, 
no conclusion as to species was arrived at, but it seems 
clear that there were several types. One species, 
obtained from a horse, was successfully inoculated 
into, and caused rapid death in, the goat, the sheep, the 
dog, the cat, and the guinea-pig. 4 

It should be added that there was a considerable 
death-rate, unique in its large extent, amongst the 
horses in Accra during June, July, and August 1912. 

2. The experiment of game destruction in a localised 
area appears to be both feasible and necessary in order 
to gain further knowledge. The destruction would, of 
course, be not wanton, but would be scientifically con- 
ducted, investigated, and recorded. ' 

3. The advisability of attempting general or local 
extermination of wild animals, with a view to checking 
the trypanosome diseases of man and stock, would 
depend upon the results obtained from the procedure 
proposed in paragraph 2. More data are required 
before such a sweeping preventive measure be adopted. 

4, A systematic and regular examination of all 
lunatics would probably lead to the detection of more 
cases of human trypanosomiasis. 

Probably many of the game-hunters in Africa take 
blood-smears from the animals they shoot, and steps 
could be taken to make this practice more general. 
Most of the Government officials are familiar with the 
method of making a smear, and most of them are also 
keen sportsmen, so that a large amount of useful 
material could be collected by their agency. The 
response from all classes of officials and others to the 
appeals of the Entomological Research Committee 
has proved to be generous, and there would be an 
equally satisfactory response were blood-films, tsetse- 
flies, and field-notes asked for by the present Com- 
mission. 

Where possible, new trade routes, railway tracks, 
and roads should make a detour to avoid fly-belts. 
Some of the existing lines of communication might 
with advantage be diverted past areas where the tsetse 
abounds. 

It would be useful to find out if tsetse will leave a 
belt when deprived of food, as would oceur were wild 
animals destroyed in a local area, and if they will 
merely die out or seek another area, 


Mr. J.-M. Datzinr, M.D., C.M.,.B.Se., D.T.M., West African Medical Stait (N, Nigeria). 
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I append a brief epitome of the present knowledge 
available, along with references to the papers in which 
the main facts have been made public: 

I. The question of the parts played by wild 
animals and tsetse-flies in Africa in the maintenance 
and spread of trypanosome infections in man and 
stock was first brought into prominence by the work 
of the Sleeping Sickness Commission of the Royal 
Society, Uganda, 1908-10. The report and conclusions 
of the Commission (consisting of Colonel Sir David 
Bruce and Captains Hamerton and Bateman) are 
found in the Proceedings of the Royal Society, February 
28th, 1911. 

It had been previously shown that cattle may 
act as a reservoir of the virus of sleeping sickness 
(Trypanosoma gambiense). 

The very suggestive new discovery that, though 
man and his domestic animals had been removed from 
the shore of Victoria Lake for about 23 years, the 
tsetse-flies (Glossina palpalis) on the lake shore were 
still capable of infecting susceptible animals with the 
human trypanosome, led the Commission to investigate 
the possibility of the antelopes of the vicinity being 
susceptible to 7’. gambiense through the bites of the 





tsetse-fly, and capable of transmitting the virus again 
to other tsetse-flies, thus establishing a vicious circle 
indefinitely without the presence of man. 


Their experiments were performed under laboratory 
conditions, and justified the conclusions, which in the 
main were as follows :— : 


a. Certain common species of antelope can readily 
be infected with a human strain of the trypano- 
some of sleeping sickness by the bites of infected 
Glossina palpalis, and can transmit the infection 
again to clean uninfected tsetse-flies of the same 
species, which in turn can convey the infection to 
susceptible animals. 

b. An appreciable percentage (about 7 per cent.) of 
G. palpalis thus used in experiment will become 
infected with the virus of sleeping sickness when 
fed on antelopes bearing this virus in the blood. 

ec. Antelopes infected with T. gambiense live 
in apparently perfect health, and microscopic 
examination of the blood fails to reveal the 
presence of the parasite (infection being proved 
by feeding healthy flies on the antelope’s blood, 
and after an interval feeding the same flies on 
healthy animals, which after-a few days show 
‘T'. gambiense in the blood). 
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d, Antelopes infected with 1. gambiense can 
transmit the infection to healthy flies during at 
least several months, while themselves apparently 
healthy. 

The inference from these conclusions is that 
“antelope living in the fly-areas are ‘ potential’ reservoirs 
of the virus of isleeping sickness.” 

It remained to be shown whether antelope living 
in the fly area would be found naturally infected with 
T. gambiense. The Commission left the country 
before this link in the chain of evidence could be 
completed. 

Il. The Luangwa Sleeping Sickness Commission 
(consisting of Dr. Allan Kinghorn, Dr. Warrington 
Yorke, and Mr. Llewellyn Lloyd) was appointed early 
in 1911 by the British South Africa Company to 
inquire into the subject of trypanosomiasis, and 
especially to ascertain the transmitting agent in those 
parts of N.E. Rhodesia where Glossina palpalis did not 
exist. 

The Commission proved conclusively that in that 
region Glossina morsitans is the vector of the virus of 
the form of human trypanosomiasis met with in south 
Central Africa, and named 1’. rhodesiense. 

In regard to the question of the association of wild 
animals with the human disease, their conclusions 
(published first in the Annals of Tropical Medicine and 
Parasitology, March 1912, Vol. VI., No. 1 A., and 
Ditto, Vol. VI., No. 2,and complete report in Ditto, 
Vol. VII., No. 2) were that a considerable percentage 
(16 per cent.) of local game in the Luangwa Valley 
have been found infected with 7’. rhodesiense in nature, 
more particularly the various kinds of antelope (water- 
buck, hartebeeste, mpala, as well as wart-hog), and that 
these wild animals are, therefore, acting as reservoirs 
of this human trypanosome. 

They proved that G. morsitans caught in nature 
can transmit this virus to monkeys and other mammals, 
and, therefore, we must conclude, also to man in that 
region. 

Their experiments showed that about 5 per cent. 
of the tsetse-flies used in experiment may become 
permanently affected and capable of transmitting the 
virus each time they suck blood throughout their life. 

The proved facts concerning human trypanosomiasis 
in N.B. Rhodesia must now be held to be equally true 
of Nyasaland, where the disease is shown to be the 
same. The work of this Commission gives thus the 
earliest positive demonstration that human trypanosomes 
occur in wild animals under natural conditions. 

III. In a paper by Dr. H. L. Duke, read before the 
Royal Society (March 28th, 1912, Proceedings, Royal 
Society, 1912, B. LXXXV., No. B. 577, pp. 156-169), it 
was stated that 34 years after the coast-line of Chagwe, 
Lake Victoria, Uganda, was officially declared free of 
population, the tsetse-flies on the lake shore were still 
capable of infecting monkeys with TT. gambiense. 
Experiments were carried out on Damba Island, and 
the local antelope, the situtunga, was incriminated as 
acting as a reservoir to 7’. gambiense, and thus main- 
taining the prolonged infection of G. palpalis on that 
island, although it had been evacuated by human beings 
since September 1909. On the mainland shore the 
continued infectivity of the tsetse-fly was similarly 
explained, including the other species of antelopes 
already experimentally proved to be a_ potential 
reservoir by Sir David Bruce’s Commission, viz., water- 
buck, bushbuck, and reedbuck. 

It was at the same time concluded that the 
infectivity of the lake-shore tsetse to other species 
of trypanosomes (J. vivaw and YT. wniforme) not 
pathogenic to man was also due to the antelope 
reservoir. 

Dr. Duke, in later experiments on the lake shore, 
showed that antelope (reedbuck, waterbuck, and bush- 
buck) may remain capable of infecting G. palpalis 
with 7. gambiense for a period of at least 22 months 
after their original infection. (Proceedings of the 
Royal Society, 1912, July 25th, Series B. LXXXYV., 
No. B. 579, pp. 299-311.) 

If the evidence from these two different localities 
is comparable, it appears that human trypanosomes in 
the blood of antelopes in a natural state are much rarer 
in Uganda than in N.E. Rhodesia. Duke examined 
21 antelopes on the mainland shore of Lake Victoria 


without finding T. gambiense, while Kinghorn and 
Yorke in Rhodesia found TY. rhodestense in 7 out 
of 41 antelopes, or over 16 per cent. 

Other wild warm-blooded animals do not appear to 
be of equal importance; e.g., monkeys and wild rats 
examined in large numbers in the Luangwa Valley were 
not found to harbour the 7. rhodesiense. 

T. gambiense has only very rarely been found in a 
monkey naturally infected (once by the German Com- 
mission of Koch, Beck, and Kleine, and once by the 
Royal Society’s Commission under Sir David Bruce). 

Turning to the proportion of tsetse-flies found in 
nature to be infected with human trypanosomes, one 
may mention the following :— 

Kinghorn and Yorke found in freshly caught wild 
G. morsitans in the Luangwa Valley the ratio of flies 
infected in nature with T. rhodesiense to be ‘15 per 
cent., as compared with 3°5 per cent. amongst the 
laboratory-bred flies which were fed on infected 
animals, 

In Uganda, on the shore of Lake Victoria, the ratio 
of G. palpalis found in a state of nature to be infected 
with 7’. gambiense was calculated to be 014 per cent. 
34 years after the natives had been removed. Labora- 
tory-bred flies used in the same locality by Bruce, 
Hamerton, and Bateman showed a ratio of 7 per cent. 
infected. 

As regards other trypanosomes not pathogenic to 
man but pathogenic to domestic stock, several species 
have been found in wild animals in the natural state. 
Some examples may be given :— 

T. brucec.—The virus of nagana, a disease of 
domestic stock in South Africa, has been found by Sir 
David Bruce himself in Zululand in the kudu, buffalo, 
bushbuck, wildebeeste, hyzena, reedbuck, and steinbuck. 
(“ Further Report on Tsetse-Fly Disease in Zululand.’’) 
It has since been found in other parts of Africa in 
these and other common antelopes, though apparently 
it was not found by the Luangwa Valley investigators, 

T. vivax, another jathogenic species, has been 
found in the situtunga, and im bushbuck on the shore 
of Lake Victoria in Uganda, and in waterbuck and 
other species in the Luangwa Valley. 

T. pecorum was found in several different species 
of antelope in the Luangwa Valley, in as many as 
7-9 per cent. of the game examined, and 7. nanum 
was similarly found in bushbuck and waterbuck. 

T. dimorphon has been found in West Africa in 
wild animals. 

Of a similar significance is the fact that G. morsitans 
caught wild have been found to be infected by 
trypanosomes pathogenic to. domestic stock. 

The French observers in French West Africa found 
wild tsetse of no less than three species (G. morsztans, 
G. tachinoides, and G. longipalpis) infected with and 
capable of transmitting 7’. dimorphon, the parasite of 
West African horse sickness (Bouet et Roubaud in 
Bull. dela Soe. de Path. Hxot. 1912, Mars V. No. 3, 
pp. 204—211); and another investigator believed that 
T. cazalbout, a virulent parasite of cattle, was similarly 
spread by G. palpalis and G. tachinoides (Bouffard, in 
loc. edt. 1912. Juin. V., No. 6, pp. 380-385). 

Kinghorn and Yorke in the Luangwa Valley found 
freshly caught G. morsitans to convey T’. pecoruwm to 
clean. monkeys by feeding the flies on the latter, just 
as the same fly was shown in nature to transmit 
1’. rhodesiense. 

It is probable that 7. wivaw and T. nanwm are 
similarly transmitted in nature from wild to domestic 
animals. (Z'. vivaw and IT. cazalbout are possibly 
identical.) 

G. morsitans has also been proved in Nyasaland to 
be in nature heavily infected with a more recently 
discovered trypanosome — 7’. stmdx, which causes 
disease in goats. 

It may be accepted that big game act as a reservoir 
for trypanosomes pathogenic to domestic animals to a 
much wider extent than for those of the human disease 
alone. In the Luangwa Valley the proportion of game 
animals infected in the natural state with trypanosomes 
pathogenic to man and cattle inclusive was estimated 
at not less than 50 per cent., while at Ngoa, on the 
Congo-Zambesi watershed (where some experiments 
were carried out), the proportion is stated as 35 per 
cent. 
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The above proved facts appear to justify the 
apprehension that the existence of big game which 
harbour trypanosomes pathogenic to man and domestic 
animals is calculated to maintain, and under certain 
circumstances to lead to serious extensions of, sleeping 
sickness and trypanosome diseases of stock. 

One may mention as perhaps an extenuating factor 
that, although the proportion of game harbouring 
pathogenic trypanosomes seems alarming, the pro- 
portion of tsetse-flies actually found in nature to be 
infected and capable of passing on the infection is 
comparatively small—:15 per cent. of G. mursitans 
infected with J. rhodestense in south Central Africa, 
and ‘014 per cent. (or between -03 and °34) of G. 
palpalis with Tr. gambiense in Uganda, and the sug- 
gestion is made that a large proportion of the flies in 
nature are immune. 

French observers in West Africa did not succeed in 


proving the transmission of 7’. gambiense through wild 


G. palpalis as was demonstrated in Uganda, and it is 
thus possible that the proportion of wild flies capable 
of becoming infected with the human trypanosome is 
in West Africa much less than in Uganda, &e. 
(“ Trypanosomiases et Gilossines de la Haute Gambie et 
de la Casamance.” Bouet et Roubaud. Bull. de la Soc. 
de Path. Exot., 1912, Mars. V., No. 3, pp. 204-211.) 
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Since it is definitely proved that wild animals afford 
a reservoir of the sleeping sickness virus, it seems 
theoretically plain that places where such animals and 
the requisite species of tsetse-fly exist together will be 
uninhabitable by man until the vicious circle is broken 
by the extermination of either the fly or the parasite- 
bearing animals. 

That the fly would disappear on the destruction of 

game has been assumed by some,\but this result is 
perhaps little more than conjecture. 
_ One has to remember that the natural food of the 
tsetse-fly appears to be mammalian blood (although 
under certain circumstances they appear also to prey 
upon birds and crocodiles, &c.). Given the extermina- 
ion of wild animals the flies would probably be driven 
o find means of subsistence in domestic animals and 
man on the one hand, or in birds and reptiles on the 
other, (Koch went the length of incriminating the 
crocodile as an important natural reservoir of 
trypanosomes.) 

It may be taken as proved, however, that either 
mammalian or avian blood (probably more usually the 
former) is necessary for the female tsetse-fly for 
reproduction, and that breeding does not occur when 
fed on reptilian blood alone. 

When, therefore, cases of sleeping sickness or 
trypanosomiasis of stock already exist, it is conceivable 
that by destruction of game, a closer intimacy of the fly 
with human activities occurring, the result might 
sooner or later be a serious extension of these 
diseases. 

It is possible on the other hand that the absence 
of wild animals on a large scale might, by depriving 
the female Glosstnx of blood which is their usual 
pabulum for reproduction, result in a great diminution 
in the number of these insects. 

Exact experiments of game destruction in localised 
areas are necessary in order to gain further knowledge. 

It appears to me that several experiments are 
required, each in a strictly localised area where the 
conditions are mutually different :— 

(1) An experiment carried out on one of the islands 

of Lake Victoria from which human inhabitants 
have already been removed, and in which G. 
palpalis and antelopes are in intimate and frequent 
contact. If tsetse-flies still continued to live and 
breed, and if their pupe could still be found 
loeally after extermination of the game, evidence 
would be afforded that they are comparatively 
independent of the larger wild animals as a 
means of subsistence. Dissection of the stomach 
of the flies would reveal whether they were having 
resort to avian or reptilian or other blood. This 
might suitably be combined with a coincident 
effort on the lake-shore of on a selected main- 
land area where game and G. palpalis, though 
abundant, are more sparsely distributed. 


I suggest Uganda for experiment (1) in a 
G. palpalis area, mainly because the important 
Commissions which have worked in Central Africa 
have accumulated a vast amount of accurate 
data, statistical and otherwise, which form an 
excellent basis for comparative reference in 
future reports, such as probably exists in no 
other part of the continent. 

(2) Another experiment might be conducted in West 
Africa, for the reason that there the history and 
progress of sleeping sickness has been different 
from its course in Uganda, the disease has not (at 
least within the period during which it has been 
studied) shown the same virulence or epidemic 
extensions, the proportion of naturally infected 
tsetse-flies appears to be less, and in various 
ways the relationship of the different factors— 
fly, animals, and man—seems to differ from that 
in Uganda. An experiment in West Africa for 
comparison with Uganda is, I think, justifiable, 
and may be expected to yield results suggestive 
for future prophylactic measures in the different 
regions. 

(3) Another experiment might usefully be carried 
out in a suitably chosen area in Nyasaland or 
N.E. Rhodesia, where G. morsttans is the vector 
both of the human trypanosome and of those of 
domestic stock. 

The relations of G. morsitans with certain 
varieties of wild game have long been supposed to 
be peculiarly intimate, and in South Africa the 
reduction in numbers or banishment of the 
buffalo has been believed to be accompanied 
by the diminution or absence of this tsetse-fly. — 


I believe that if a locality could be found in which 
measures. might result in an actual extermination of 
the game, and not merely their being driven farther 
afield, an excellent opportunity would be thus afforded 
of observing both the effect on the numbers of the 
tsetse-fly and the effect on the incidence of trypano- 
somiasis in man and domestic animals and comparing 
it with the conditions existing previously, provided 
these had been accurately studied in the first place. 

Such experiments seem quite feasible, and, provided 
the actual or approximate extermination of the game 
over the area in question were assured, the main facts 
desired could probably be ascertained within two years. 

The age to which tsetse-flies live in nature is not 
known... Kleine states the longest survival of labo- 
ratory-bred flies to be 227 days, and there is no evi- 
dence that hereditary transmission of trypanosomes 
from an infected fly to its offspring ever occurs. Thus, 
from a period of, let us say, twelve months after extir- 
pation of the game, material for the study of the 
question as 7t affects the tsetse-fly would be to hand, 
and, in the event of its continued presence, further 
bionomic questions would suggest themselves, and, 
perhaps, find solution. At the same time any fresh 
cases of human or animal trypanosomiasis occurring 
after this period would be specially studied and their 
origin traced, and, if possible, accounted for. 

The cost and other details would have to be deter- 
mined by the local administration. 


* 
Term of Reference, No. 3. 


The objections to attempting a general extermina- 
tion of wild animals in Africa with a view to checking 
trypanosome diseases of man and domestic stock are 
the practical difficulties and lack of certainty that the 
measure, though effectively carried out, would secure 
the desired result. 

The practical difficulties are obvious to anyone 
acquainted with the topography of tropical Africa. 
Doubtless the larger game are doomed eventually, and 
active measures specially directed against horned 
ruminants would hasten their disappearance, but our 
present aim is to check effectively the ravages of 
trypanosomiasis in the space of a very few years. If 
this result is dependent in the main on the complete 
extermination of antelopes, &c., I fear that the present 
generation will not live to see the curse lifted. The 
wild animals of Africa are in no sense dependent on 
man, and there are vast areas imtervening between 
the populated districts in which they already abound, 
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or which are suitable for them should they migraté 
thither for safety. 


The first effect of efforts at the local extermination 
of game around inhabited spots will be to drive the 
animals farther afield where they may live and multiply 
for years to come. This local reduction or ‘banishment 
of game is, however, a hopeful measure in that, if 
tolerably complete in each neighbourhood, it may be 
expected to remove or to keep at bay one source of 
the virus. It is also by no means difficult to accomplish 
if undertaken seriously with the definite object in view 
to kill or drive permanently away from the neighbour- 
hood of man. 


Would the local destruction of game result in a 
diminished incidence of trypanosome diseases in the 
community concerned? Proof is required and there- 
fore some local experiments are desirable. 


The tsetse-fly naturally follows its means of sub- 
sistence, and though with the game the fly may be 
driven away, it is possible that it may in numbers be 
forced into closer intimacy with domestic animals, 
which might thus in greater proportion become the 
natural reservoir at present afforded chiefly by wild 
animals. Itis already known that cattle can and do 
serve as a reservoir of pathogenic trypanosomes in the 
same way as antelopes. Sheep and goats are also 
susceptible to most known trypanosomes, suffering but 
mildly and betraying but f2w symptoms. It is 
reasonable, therefore, to expect that cattle—not to 
mention sheep, goats, horses, dogs, &c.—might in 
this way become increasingly infected, and man might 
share the same fate. 


Iam of opinion, however, that this danger can be 
more than met by directing increased attention to local 
destruction of tsetse-flies and their hawnts in conjunction 
with local destruction of game. 

In a part of the Munchi Division of Muri Province, 
Northern Nigeria, in the angle between the Katsina 
River and the south bank of the Benué River, the 
Munchi tribe have not exterminated indeed, but 
greatly reduced the number of, wild animals, Tsetse- 
flies abound, however, and in certain localities sleeping 
sickness is endemic; humped cattle (known to be 
non-immune to trypanosomiasis) cannot be kept, while 
the more resistant and partially immune dwarf 
breed of cattle is common, and the horse is such a 
rarity that some villagers do not knowits name! If 
one may draw any inference from this limited and 
unauthorised experiment, it might be tc the effect that 
half-measures in game destruction are of little value 
unless accompanied by fly destruction, and that 
domestic stock may be capable of affording a vicarious 
reservoir of almost equal importance: one should 
rather say of greater and more dangerous importance, 
owing to its intimate relationship with man. 

The destruction or banishment of game from the 
vicinity of human settlements is a practical and 
reasonable measure, but with the same limitations as 
the crusade against mosquitoes and tsetse-flies near 
dwellings. We may assume that on the whole the fly 
would tend to follow the remaining game farther 
afield, and the diligent application of local measures 
against the persistence or return of tsetse would keep 
the neighbourhood of human settlements free from 
the pest. It is otherwise when the effort to exterminate 
game is in question. 

To carry out completely such a labour is not to 
be hoped for within any reasonable period, and if it 
could over some particular area be effected, the exact 
result is-with our present knowledge by no means 
certain. ; 

It is quite possible that the effect would be, in the 
absence of other supplementary measures at least, to 
bring the vicious cycle of invertebrate and vertebrate 
host nearer home, and to establish a reservoir of patho- 
genic trypanosomes amongst domestic animals. 

Another possible result might in some regions be 


that migrating game would carry their trypanosomes. 


into areas where neither man, nor his domestic stock, 
nor the local tsetse-flies are at present infected. Such 
an unrehearsed effect as an epidemic extension of 
sleeping sickness in an area hitherto free from this 
curse would be too deplorable to contemplate. 


Term of Reference, No. 4. 


In regard to other measures, it is first of all 
necessary that complete and precise knowledge of the 
circumstances of each locality should be acquired. 
This has perhaps been done very thoroughly in some 
parts of Africa and less completely in others. The 
local medical staff of a Colony or Protectorate is 
insufficient to curry out the necessary observations in 
the complete and exact manner necessary, and special 
workers are required, e.g., to prepare accurate local 
statistics and to watch carefully the progress of the 
diseases, to study the life-history and habits of the 
tsetse fly more fully, to supervise the clearing and 
other prophylactic measures, &c., &c. In fact, the 
appointment in each Colony of special medical officers 
devoted entirely for a period of years to trypanosomiasis 
investigation and control vs urgently called for. 

On the whole, the general distribution°of humar 
and animal trypanosomiasis and of tsetse-flies has been 
satisfactorily ascertained. In some cases the further 
measures will be administrative rather than medical, 
but incessant supervision by medical officers will he 
indispensable to the end. 

A systematic plan for each district is necessary. 

In some countries, or in some circumscribed areas, 
the major preventive measures required may be the 
subordinate measures of other localities and other 
circumstances. 

In districts where serious extension of the disease 
to fresh areas is actually occurring or likely to occur, 
the major preventive measures must be segregation of 
the infected,, removal of villages from fly-infected 
neighbourhoods, and control of native movements. 
Clearing and destruction of tsetse-flies will in these 
circumstances be the most important of the minor 
measures, since it is a matter of immediate urgency to 
check the spread of the disease and reduce it first to a 
sporadic condition, before larger efforts at complete 
eradication can be made effective. 

The procedure will also be modified according as 
G. palpalis or G. morsttams is the carrier of the disease 
in man. In some G. palpalis areas certainly clearing 
will be the best plan, in some places usefully supple- 
mented by digging of wells so as to avoid dangerous 
watering-places, while in others, where clearing cannot 
be made effective, removal of natives may be the more 
urgent measure, e.g., where the population is sparse 
and the cost and labour of attacking the fly-haunts is 
excessive. 

In G. morsitans areas clearing would seem to be 
out of the question as a universal measure, and chief 
reliance will be placed upon removal of population to 
fly-free areas, with segregation of cases and control 
of native movements, along with a war against great 
game. ‘ 

Previous to the discovery of the part played by 
mammals as a reservoir of the virus, one seemed 
justified in adopting prophylactic measures along two 
main lines, viz., extermination of tsetse-flies and removal 
of infected and exposed persons from fly areas. The 
former it is not always possible to carry out completely, 
while the latter, where practicable, is rarely altogether 
free from objections. A combination of both is known 
to have resulted in an enormous reduction of the 
mortality from sleeping sickness in Uganda in 1908-9, 
and may in many localities still be regarded as the 
chief means of controlling the disease. 

On the other hand it is obvious that destruction or 
banishment of the fly is the higher aim in prevention, 
since it is radical, while removal of villages is palliative, 
for it is only when the fly has disappeared that all 
other restrictions can be relaxed. Hven with the 
existence of a reservoir of wild animals, I believe that 
one must look more and more to destruction of tsetse 
flies and their breeding-places as the true prophylaxis 
in areas where G. palpalis is the important species. 

Where human trypanosomiasis is caused by 1. 
rhodesiense carried by G. morsitans, clearmg as a general 
measure is probably impracticable. G. morsttans has 
a much more extensive and scattered distribution than 
G. palpalis, whose haunts are comparatively fixed, and 
can often with some likelihood be predicted where rank 
vegetation and evergreen foliage exist with perennial 
water. G: morsitans extends freely, and even seems 


po pe DEPARTMENTAL COMMITTEE OF THE 


COLONIAL OFFICE ON 


SLEEPING SICKNESS : 


Deanne eee nn a aeimeeeechiaerenememesieneineemmeenemmmmmmmenteintalemeemnetsienetenerienemmemnetanenaiehasedeniateeemertinnieeeeeemresenseneenternateeteiaberterintemireeinetinteen nena enninmmmnnentimmmmmentiel 


to live a nomadic life, over large areas of deciduous 
forest and even the more open savannah forest and 
bushland, often far from water, and as a rule only a 
partial diminution in numbers may be expected by 
clearing, except where circumstances are locally 
favourable to this measure. The wide occurrence of 
G. morsitans over vast inland areas inhabited by many 
species of antelope and other big game which are 
admitted to act as a “reservoir” “for pathogenic 
trypanosomes, while it renders clearing measures 
impracticable, suggests that the proposed widespread 
destruction of game as a possible—though unproven— 
radical measure for combating trypanosomiasis may 
well be directed, in the aeahihine at least, in relation 
to this species in particular. ‘ 

I am distinctly of opinion that owr energies must 
be directed chiefly against the invertebrate host of the 
trypanosome. 

In those countries especially where G. palpalis is 
the carrier of human trypanosomiasis, and they are 
the majority, I think that more attention should be 
given to persistent and maintained clearing, and even 
that this should be enforced. Hnforced clearing is less 
objectionable than compulsory removal and segrega- 
tion. 

I believe that, as a broad principle, in the vicinity 
of human settlements, around village water supplies, 
at fords and riversides, along trades routes and through 
known “ tsetse belts,’ more good is to be effected in a 
given period—say 10 years—by clearing and deforesta- 
tion than by any other single measure (remembering, 
of course, that nowhere will any single measure suflice, 
a combination of preventive means being always 
necessary). To clear and maintain clear may be 
expensive to begin with, but it will probably prove 
cheapest as well as most effective in the end. It is 
true that it will generally involve some degree of 
compulsion on the native population, but it is un- 
necessary to believe that it represents a constant yearly 
fight with nature. 


By “clearing,” however, one may understand two 

very different forms of procedure. 

(1) The radical clearing, followed and maintained 
by cultivation of herbaceous crops, or by planting 
of certain grasses, such as dhub, citronella grass, 
&c. This is intended to be a permanent occupa- 
tion of the soilin a manner incompatible with 
the requirements of the tsetse-fly. It is expensive 
at first, but of lasting utility and probably 
economical in the end. It 
uprooting, grubbing up all vegetation of every 
sort and burning 7n sztu, T'setse-flies generally 
persist on such areas for a few weeks before 
finally disappearing (probably because adults 
already hatched remain for a time around their 
accustomed spots until they perish or find cover 
elsewhere, while the pup in the ground do not 
have an opportunity to hatch out). 

This radical clearing is specially suitable 
where there is a considerable population to carry 
it out; it has the further advantage: that land 
possibly fertile is not abandoned, and _ the 
difficulties and dissatisfaction coincident with 
removal of natives are avoided. 


(2) A less radical clearing, consisting of cutting © 


underwood, scrub, shrubs, &c., and burning on 
the spot when dry. ‘Timber may be left. The 
soil is not exposed, and uprooting in general is 
not carried out. Such a cleared area soon reverts 
to its previous state, but a second cutting and 
burning involves much less labour, and I am of 
opinion that when this is carried out for not 
less than three successive seasons the area so 
treated ceases to be suitable to the tsetse-fly. 
This degree of clearing is feasible where tsetse- 
flies exist, but where sleeping sickness has not 
yet made its appearance; it should be effective, if 
performed over a sufficient width, along roads 
which it is required to render safe. By this 
method timber is not wasted, the expense is less, 
but there is no economic returr in crops. The 
width necessary for clearing;has to be ascertained 
locally, and depends to a iarge extent on the 
existence and distance of fly areas, and the 


involves felling, | 


direction of connecting water-channels or traffic 
routes, &c. Generally 100 yards on either side 
of a road will be necessary, though in some 
places it will be less; in others a greater width 
of clearing will be required, e.g., on trade routes 
where G. morsitans is the culpable species. 


It is also obvious that if one is justified in the 
belief that a third or fourth clearing remains per- 
manently effective in banishing tsetse-flies, it becomes 
practically a radical measure preferable to removal of 
natives, and can, therefore, be applied in some instances 
where both flies and cases of sleeping sickness occur. 


I think that even in villages situated within or near 
to belts of tropical jungle, if migration is not feasible, 
it is better to face the labour of clearing and main- 
taining it for several successive years. An ultimate 
width of 600 yards should in these cases be the aim to 
be gradually attained, part of which should be of the 
radical type and put under cultivation, while part 
might be temporarily at least of the lesser degree. 

Half measures of clearing or clearings not effectively 
maintained must never be undertaken, as the last state 
may prove equally suitable for other species of tsetse 
fly. There are several species of Glossina, and we do 
not yet fully know to what extent one species may act 
as substitute for another in conveying the different 
forms of trypanosomiasis. G, tachinoides is a species 
which is content with less deep shade than G. palpalis, 
though its habitat is somewhat similarand has an even 
wider distribution. It has been shown to convey 
trypanosomes of animals, e.g., T. cazalboui (or vivaw) 
on the Niger, in Dahomey, and in Uganda, and has 
often been suspected, though never actually proved, to 
convey sleeping sickness under natural conditions. 
The substitution of this ubiquitous and probably 
dangerous species for G. palpalis in ill-conducted 
clearings is to be guarded against. 

We now know through the labours of the experts a 
yast amount about the trypanosome, perhaps as much 
as is necessary to guide us in prevention, but we are 
still lacking in precise knowledge of the natural history 
of the tsetse-fly. Further special work is required in 
each infested district to discover inimical conditions, 
natural enemies, and particularly its usual breeding 
places. On the shore of Victoria Nyanza, Marshall 
and Fraser found that G. palpalis pupates chiefly in 
sand, that not much shade was required, and many 
thousands of pupe might be found at once. The same 
conditions do not necessarily hold elsewhere; and there 
are many parts of West Africa at least where diligent 
search has so far failed to discover the breeding grounds, 
although the flies may be numerous. 

The significance of the excessive preponderance of 
males over females at certain seasons in the experience 
of several observers has still to be adequately explained 
and may be of importance. 

The extent to which other species of Glossina, ¢.g., 
G. tachinoides and G. longipalpis may play a vicarious 
part in spreading trypanosomiasis in place of the more 
commonly incriminated G. palpalis, and G. morsitans 
still requires demonstration. 

I consider that in particular we still require special 
officers to investigate the bionomics of  tsetse-flies, 
working for at least a complete year in each district. 
It seems reasonable to hope that, with more accurate 
knowledge of their life-history, the destruction of tsetse- 
flies in the pupal stage will become as much a practical 
measure against sleeping sickness as the destruction of 
mosquito larve is against malaria, and may prove 
indeed the easier task. 

A series of detailed regulations drawn up by the 
Principal Medical Officer or Senior Sanitary Officer 
in each Colony or Protectorate would serve a useful 
purpose. It is true that such a set of regulations, if 
complete, might appear a counsel of perfection, and in 
any Colony some regulations or others might come 
short of practicability, but this should not deter each 
from setting up a local standard, which might gradually 
be attained. It could hardly fail to demonstrate how 
widely the needs of each region differ, or how far the 
measures which tan be carried out in one may be 
impracticable in another. The distribution of the 
disease and its virulence, the period durihg which it 


has been known to the inhabitants, ats existence in a 
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chronic endemic or active epidemic state, the question 
of apparent increase or decrease of prevalence at the 
present time, the possibility of a certain degree of 
immunity in some native populations, the proportion 
of Europeans to the area under administration, the 
capacity or otherwise of the native to co-operate or to 
help himself, the topography of the country and 


conditions of fly prevalence, the density of infected 
populations and of ‘‘ game reservoirs,”’ the existence of 
infected frontiers and possible immigration—are a few 
of the factors, which vary enormously in different parts 
of British Africa. 


25th August 1915. 


Mr. W. Kirpy Green, Second Grade Resident, Nyasaland. 


The Commissions under Dr. Allan Kinghorn in 
Northern Rhodesia and Surgeon-General Sir David 
Bruce in Nyasaland are believed to have resulted in 
proving that game found in districts infested by the 
tsetse-fly act as a reservoir for the human and stock 
trypanosomes, : ' 

My own observations during the past eleven years 
while Assistant District Resident in Central Angoniland, 
Nyasaland, leave little doubt on my mind that within 
such area game has been instrumental in the spreading 
of tsetse-fly. When I first visited the lake shore 
division (now the sleeping sickness area) in 1901 and 
1902, there was only a small patch of tsetse 
(G. morsitans) to the south of Riffu, although game 
was abundant all over the division right up to the 
foot hills. There were numerous villages along the 
edge of the lake, including Domira Bay and Riffu, 
where there were large herds of cattle, whereas the 
rest of the division up to the foot hills, twenty miles 
back, was uninhabited. 

Buffalo and other large game were numerous on 
the Lingadzi and Lipimbi rivers which run through 
the division, and such game was never disturbed. 

In 1904 the natives from the hills commenced 
settling on the fertile lands along the Lipimbi river, 
and thus disturbed the buffalo and-game, which then 
began to cross over to the wilder country near Riffu 
where the tsetse were. During the dry season these 
buffalo returned to their old haunts, where the grazing 
was much better and where there was always water, 
and with them came the “ fly.” 

It was shortly after this disturbance of the game 
that I noticed that the game tracks crossing the main 
road were becoming much more numerous, and at the 
same time tsetse were first seen on the road. 

The cattle had to be moved from Domira Bay to 
the hills in order to save them, but those at Riffu, 
which were nearer to the “fly” centre, had already 
become infected, and nearly all of them died. 

Since 1904 and up to 1910 (when the outbreak of 
sleeping sickness occurred) there was a continual influx 
of natives into this area on account of the fertility 
of the land, and tsetse-fly rapidly spread over it. 

It is, of course, possible that the tsetse would in 
any case have spread over the district in the course of 
time, but there can be little doubt that the disturbance 
of the game and its consequent movement very 
considerably hastened this event. 

Game destruction over a localised area could, no 
doubt, be carried out by fencing in a tract of country, 
but whether such a costly undertaking would be likely 
to be justified by results is a scientific question upon 
which [ am not in a position to pass an opinion. 

(1) If the experiment were decided on, an area of 
at least 100 square miles would have to be enclosed 
within an iron fence of at least 9 feet in height, with 
wire netting along the lower half to keep out the 
smaller animals. Wooden fencing would be useless, 
owing to the ravages of white ants and grass fires. 
Such a fence would, moreover, have to be carefully 
guarded. 

(2) The experimental area would have to be in a 
district where there were no elephant, since, as is well 
known, elephant move about by night, and a breach 
caused by them might remain undiscovered for several 
hours, during which time other animals could easily 
enter the area, and thus nullify the experiment. To 
make a fence strong enough to resist elephant is 
impracticable. 

(3) The enclosed area 
uninhabited. 

(4) It should be as near to a main line of communi- 
cation as possible. 


should, if possible, be 


So far as Nyasaland is concerned, it is only in the 
Chikala or Ruo districts that such areas might be 
found. In both these districts there are large tracts 
of country where there are tsetse and game, but where 
elephant are not met with. They have also the 
advantage of being near Zomba and the railway, which 
would facilitate the transport of the heavy materials 
required for the fencing, &. Also in the Chikala 
district use might be made of Lake Shirwa to form 
one of the boundaries of the enclosure, which would 
be a great consideration. 

A large staff, European and native, under a scien- 
tific officer would be required, and the experiment 
would be most costly. It must be borne in mind that 
no fence or barrier could be constructed that would 
prevent the tsetse-fly from entering the prescribed 
area, but the bearing of this fact may be left to scien- 
tific Judgment. 

The general extermination of wild animals is, I 
consider, impracticable under the conditions obtaining 
in Central Africa at present. 

Further, there are large tracts of country free of 
tsetse-fly and abounding in game, which are at such 
an altitude as to preclude the possibility of tsetse 
appearing, and it does not seem to me that any useful 
end would be served by attempting the destruction of 
big game in these localities. 

In areas which have a thick population, and where 
there are tsetse, it might be advisable to allow the 
natives as well as Huropeans to hunt without restric- 
tion, but the present regulations would have to be 
withdrawn slowly, as any sudden indiscriminate hunt- 
ing in an infected area might cause harm by scaring 
the game into neighbouring districts at present free 
from “fly.” The risk might be so presented of the 
tsetse following the game, and so spreading the try- 
panosome diseases. 


Owing to the fact that tsetse are but seldom, if 
ever, found in open country, and that bush or forest 
would seem a necessity for them, one possible method 
of combating them would be the clearing of bush from 
the vicinity of villages. 

(1) In an infected area the villages could be con- 
centrated on the more fertile tracts and on the banks 
of the rivers. 


(2) The land all round these settlements should be 
cleared of forest for a distance of at least three 
miles, and kept clear by cultivation. The fact of con- 
centrating the villages into settlements would ensure 
the rapid clearing of the bush by the natives when 
they made their gardens or fields. These gardens are 
generally of great extent. 

(3) In the case of a river, the villages would be 
settled on both banks, not too far apart, with the ecul- 
tivated lands behind. In this manner a belt of open 
country, several miles wide, would be formed right 
through the fly belt. 


(4) The main roads running through fly belts 
should also have the forest cleared well back for a 
distance of two miles on each side. 


In the course of time patches of forest would be- 
come entirely cut off and surrounded by these clear- 
ings and cultivated belts, and then it would not be 
a difficult matter to have these isolated patches of bush 
cleared of game. 

The power of the native in clearing away the bush 
is very great; whenever there has been a large native 
population settled for any length of time it will be 
found that large areas of forest have been cut down, 
and that the game has either deserted the district or 
been exterminated. : 
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(5) Caravans and travellers coming from Sily 
areas should be stopped, on passing out, to see that 
they are clear of tsetse before continuing their 
journey. ; 

I have known men on bicycles finding tsetse still 
on them several miles after having ridden out of a 
“fly” belt. (Tsetse settled on the back of a man 


can be carried a good distance, even into open country, 
before leaving him; this is especially the case when 
motor bicycles are used.) 


This is undoubtedly one of the means by which 
areas infected with tsetse have been increased in size. 


28th August 1915. 


Mr. CHarLes GREY, 


(A.)—AREAS FREE FROM G. Morsitans. 


West of Lualaba River in Southern Katanga, 
between latitudes 10° and 11° south. (Congo State.) 

Bush and country generally appear to be the same 
on both sides of the river. Altitude, 4,000 to 4,500 ft. 
on both sides. 

There is very thick fly east of the river and none 
west of it. 

Cattle can be kept on west side. 

The same buck on both sides, but buck became 
very scarce 15 miles west of the river, though there are 
plenty near it. 

Probably no buffalo west of the river between 
latitudes 10° and 11° for some distance. Very few 
buffalo east of it. 

Tsetse follow people across the Lualaba from the 
east bank, but return again. 

A few palpalis reported west of the river at one or 
two places. 

Elephants very rare both sides, also rhino. 

East of Lualaba River, the high open plateau land 
north of latitude 10° 30’, has large areas free from 
fly. Altitude, 5,000 to 5,500 feet. 

Very little bush. Game abundant. 

Cattle have been kept successfully. 


Inano Valley, to south-east of Broken Hill in 
Northern Rhodesia, about latitude 15° south. 

Valley about 2,000 feet lower than the rest of the 
country, which has an altitude of about 4,000 feet. 

Fly in Luano so scarce that, though cattle cannot 
be depended on, donkeys have been successfully used. 

Morsitans is very thick on the high country quite 
near the edge of the valley. 

The bush in Luano is about the same thickness as 
that on the high country, but of a different sort— 
mopaniand baobab. Mopaniis rare and baobab absent 
on the high country. 

Geological formation quite different to that of the 
high country. 

Game abundant in Luano, but sable, hartebeeste, 
reedbuck, and oribi, which are very common on high 
country, are very rarely seen in Luano. No elephants 
in Luano, but fairly common on high country right to 
the edge of the valley. Many buffalo both in valley 
and out of it. 

Rhino pass in and out of the valley at places where 
fly is found near the edge in fair quantities, 

The fly is in very thick swarms on the high country, 
but the thickest belts are irregularly distributed. 


Natives say that the fly is coming into the west 
end of the valley, and is now more common there than 
it used to be. 

Ten miles west of Luano Valley on the high country 
there is no tsetse, for some distance at any rate, and 
cattle will live. 

The bush here is the same as elsewhere, but thinner 
than that in the high country further east, where fly 
is thick. 

Twenty or thirty miles south-west of Luano begins 
the fly free country, which is probably fairly thinly 
covered with bush. Cattle are used there on all 
farms. 


1909-13. 


No memory of morsitans in country where there 
was no game. ; 


. (B.)—SUGGESTIONS FOR EXPERIMENTING UPON THE 


EFFECT OF REMOVING GAME FROM FLY AREAS. 


Choice of Area in Northern Rhodesia. 


In the middle of a large patch of fly, where game 
is abundant, but where there are no elephants or rhino, 
if possible. 

No large river to be enclosed. 

Area to be in country covered with timber suitable 
for heavy fencing (the common high country bush). 

Select an area of 40 square miles approximately, 
square or circular, and surround it with a fence about 
6 ft. high. Drive out all buck before finishing fence. 
Remove natives and stop all travelling through the 
area. About 25 miles of serviceable fencing could be 
put up for 200]. or so, and maintained for two years. 

It would be necessary to have small camps of 
natives outside the fence at intervals, to avoid, as far 
as possible, the entrance of lions, leopards, cats, 
baboons, and monkeys. ~ ’ 

Bush and grass should be cleared back for some 
distance outside the fence, and the grass for some 
distance inside it, to avoid fire destroying the fence and 
to detect animals attempting to enter the enclosure. 

Dogs might be brought into the area in fly-proof 
boxes when a test is required. 

Two hundred natives would be required for driving 
out the game. 

I do not see how the small mammals can be dealt 
with, nor do I know whether their presence would be 
considered a drawback to the experiment. Burning 
the grass, however, might be so arranged as to drive 
out all beasts that have no holes, 


30th September 1913. 


Major A. E, Hamerroy, R.A.M.C., Nyasaland Sleeping Sickness Commission. 


Human Trypanosomiasis. 


*1. In Uganda from October 1908 to August 1910, 
and in Nyasaland from August 1911 to December 
1918. 

2. Research. Member 
Commission. 

7. In Nyasaland the disease has not spread to any 
serious extent. Not epidemic. 

8. Yes. 

10. When the investigations were commenced about 
25 years ago the natives were timid and suspicious 
and undoubtedly concealed cases. Now, however, the 
natives have become accustomed to the examinations. 
The medical officers have gained their confidence, and 
I do not think many cases are hidden. 
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sf The figures at the beginning of bre paragraphs 
the questions in Appendix A, ; 


11. Trypanosomes were sometimes numerous in the 
blood of a patient, at other times very scanty. Glands 
and cerebro-spinal fluid not examined in Nyasaland. 


12. Yes, periodicity occurs, but I have no records 
bearing on this point. My clinical experience of 
human trypanosomiasis in Nyasaland is not extensive. 


15. In the laboratory it has been proved that two 
species of human trypanosome can be transmitted by 
one species of tsetse-fly, viz., that 7. gambiense and 
T. rhodesiense. can be transmitted by Glossina morsitans, 
but there is no evidence that this occurs in nature. 
We know, however, that other species of trypanosomes 
are naturally transmitted by more than one species of © 
tsetse-fly. I therefore consider it possible that any 
tsetse-fly may, under a favourable combination of 
circumstances in nature, transmit any human trypano- 
some. 
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16. Trypanosomes of the bruced group are morpho- 
logically distinct, and can readily be distinguished from 
other trypanosomes on microscopical examination by 
an experienced observer. 

17. I do not believe that trypanosomes of the bruce 
group can always, and under all circumstances, be 
distinguished from each other, either in man, mammals, 
or the fly. 


18. In rare instances it may be impossible to 
distinguish T. gambiense infections from T’. rhodesiense 
infections, except by a series of subinoculation experi- 
ments and prolonged observation. Generally, however, 
T. gambiense infections can be distinguished clinically 
from T. rhodesiense infections in man, monkeys, and 
dogs, but not in goats and cattle. In order to identify 
either parasite found in cattle and goats it would be 
necessary to subinoculate into dogs and other labora- 
tory animals. With regard to trypanosomiasis caused by 
other trypanosomes of the bruced group, I have not 
had sufficient personal experience in experimenting 
with these parasites to enable me to express an 
opinion. 

19. T. evansé in India and Mauritius and T. pecorum 
in certain parts of Africa are found and cause disease 
in domestic animals in localities where there are no 
large animals and where no tsetse have been discovered. 
In Africa there is the possibility that T. pecorwm was 
introduced into these localities by cattle or goats that 
had passed through “fly” or “ game country.” 


20. I consider that at the present time trypanosomes 
of the brucec group and that 7. vivaw, capre, and 
wniforme and stmi# are in Africa conveyed solely by 
the bites of infective Glossinx, and that the T. pecorum 
infection in African cattle situated in localities devoid 
of large wild animals and tsetse is maintained by some 
unknown agency. ; 

21. I consider it possible and probable that Taba- 
nidz, or some other blood-sucking arthropod may play 
a part in spreading 7. pecorum amongst a herd of 
cattle when once an infected animal has been intro- 
duced into a healthy herd. In Uganda and Nyasaland 
goats, dogs, and cattle moving about the country 
contract T. pecorum infection in the first place from 
tsetse. They may then carry the germ to healthy 
herds in “non-fly”’ areas where the parasite is spread 
by carriers other than tsetse. 

22. At the present time I would say that few men 
are susceptible to 7. brucei vel rhodesiense infection, 
and that most men are very susceptible to 7. gambiense 
infection. 

23. Yes. I think some individuals may become 
tolerant of the trypanosome. 

24. Improbable. 


26. Since the removal of the human beings from 
the fly area in Uganda, they play no part in the spread 
of sleeping sickness. Infected people remain reservoirs 
of the virus so long as trypanosomes exist in their 
blood. In Nyasaland, no doubt human cases of 
trypanosomiasis infect a few tsetse-flies,—and mankind 
may be the only host of the variety of 7. brucet which 
is virulent to human beings. The fact that they are 
generally too ill to go about—and soon die—may 
explain the comparative rarity of human trypano- 
somiasis in Nyasaland. It is uncertain whether 1. 
brucei vel rhodesiense obtained direct from the blood of 
wild animals, or from the game through the agency of 
the fly, will or will not infect human beings. 

27. No. 


28. I think that all types and species of trypano- 
somes are liable to differ and vary according to 
environment. On the other hand, any one type or 
species may remain constant for many years in the 
laboratory, and I believe in nature also. 


Trypanosomiasis in Domestic Animals. 

29. Yes. 

33. In Uganda, cattle with T. vivax, T. pecorwm, 
T. uniforme, T. brucet, and T. gambiense. 

In Nyasaland, cattle with 7’. pecorum and 1’. bruce. 
Goats with 7. capre and T. pecorum. Dogs with 
T. brucei and 1%. pecorwm. 

T. pecorum is very fatal to cattle and dogs. 

T. brucei is very fatal to dogs and rats. 


The virulence of the other trypanosomes varies ; 
some animals exhibit tolerance to the presence of a 
trypanosome ; for instance, cattle tolerate 7’. vivax. 


Trypanosomiasis in Wild Mammals. 
34. In Nyasaland, yes, elephant, buffalo, zebra, 


wild pigs, and many species of antelope and carnivora. 


35. 31°7 per cent. of the wild game in the fly 
country near Kasu harbour pathogenic trypanosomes. 

The species of trypanosomes found are JT. brucei 
vel rhodesiense 7°8 per cent., T. pecoruwm 14°4, T. simi 
1-7, T. capre 11-1 per cent. 

The percentage of wild animals found infected 
with pathogenic trypanosomes in other fly districts in 
Nyasaland (Shire River valley) was about the same as 
at Kasu. 


36. No. They exhibit tolerance. 


37. The blood of antelope obtained from districts 
free from tsetse was never found infected with patho- 
genic trypanosomes. Over 200 blood films from many 
species of antelope inhabiting fly free country were 
examined and several inoculations were done with 
negative result. 

38. Sometimes rare; at other times abundant. 
They can generally be found by an expert microscopist. 

39. Yes. The results of the work of the Royal 
Society’s Commission in Nyasaland were, for all 
practical purposes, in accord with those of other 
observers. 


40.—(1) In fly districts in Uganda antelope are 
certainly a danger. 

In fly districts in Nyasaland antelope are a danger in 
localities where human trypanosomiasis exists. I know 
of districts in Nysaland where human beings, antelope, 
and tsetse-fly are found in abundance in the same area, 
yet no human trypanosomiasis has been discovered 
after most careful search, but I consider the antelope 
in such districts a potential reservoir of the variety of 
T.. bruced which is virulent to human beings. 

(2) In Uganda and in Nyasaland, antelope in or 
near fly areas are the greatest possible danger to all 
domestic animals. 


Measures for checking Trypanosomiasis. 


41.—(1) Removal of all people from the fly area 
wherever this is possible. 

In districts where depopulation is not possible, 
segregation of infected individuals in localities away 
from the fly. 

Clearing round villages in the fly area. 

Clearing along main roads passing through fly 
country. 

Destruction of wild animals in the vicinity of native 
villages in the fly country. Natives should be 
encouraged to wear white clothing and to carry fly 
whisks in the fly country. 

(2) Segregation or slaughter of all infected domestic 
animals. 

No restrictions should be placed on the hunting of 
wild animals in the fly country. The natives should 
be encouraged to hunt and drive the wild animals off 
the land they occupy, if in or near fly country. 

Clearing along main roads. 

These suggestions cannot be carried out in wild, 
remote parts of the country, but wherever they can be 
enforced continuously, Iam of opinion that trypano- , 
somiasis will be reduced. 

With reference to game destruction I would like 
to emphasise my opinion that the necessity for the 
destruction of wild animals only applies to the tsetse- 
fly country and the environs thereof—and that the 
hunting by natives should be carried out with their 
own primitive weapons and devices. They should not 
be supplied with modern rifles and ammunition. 

On the high plateaux remote from fly country the 
fauna (excepting carnivora) should be rigidly protected. 
wherever the land is not required for cultivation or 
settlement by Huropeans. 


42. Clearmg around villages. Result :—reduction 
in the numbers of tsetse infesting the villages. 

43.—(1) Not desirable and not feasible. 

(2) Desirable in all “fly’” areas, but feasible in 
populous districts only. 
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(3) Desirable and feasible around native villages 
and along main roads in settled and populous parts of 
the country. 

(4) Not desirable or feasible in Nyasaland. 

(5) Desirable and feasible. 

(6) Desirable and feasible in and around Huropean 
stations and settlements. 

(7) Not feasible. 


44, Yes. Iam of opinion— 

That the destruction of game in fly areas might be 
followed by a reduction in the numbers of tsetse-fly. 

Whether the numbers of tsetse were reduced or 
not, I would hope that there would be fewer infective 
flies when the chief reservoirs whence the flies 
obtain their trypanosomes had been destroyed or 
reduced in numbers; and that there would be a 
corresponding decrease in trypanosomiasis. 

If a certain result followed the extermination of 
game in one area infested with Glossina morsitans, I 
think the same result would follow from the same 
measures if adopted in any other Glossina morsitans 
area. 

I think an experiment in game 
feasible. 

(1) I would suggest for consideration :— 

An area within a radius of 25 miles of Liwonde in 
the Shire River valley in Nyasaland. The locality for 
the experiment would include a section of the Zomba 
—lLiwonde—N’cheu road, which runs through the fly 
belt, and a part of the Liwonde—Fort Johnston road, 
which also passes through this “fly” area. The exact 
site on which the experiment could best be carried out 
would have to be selected by the European officials 
resident in the locality. In suggesting this locality 
T would point out that— 

It is near the centre of administration, and easy of 
access by officials from Zomba, Liwonde, N’cheu, and 
Fort Johnston. 

It is a very populous district. The most frequented 
main roads pass through the fly area near Liwonde. 
If the destruction of the game resulted in the 
disappearance of the ‘fly,’ or if the fly became 
innocuous, then these highways would he safe for 
man and his domestic animals. 

The Royal Society’s Commission has investigated 
trypanosomiasis in this district, and there is some 
information available regarding the degree of infectivity 
of the fly, the species of trypanosomes with which 
they are infected, and as to trypanosomiasis in wild 
and domestic animals during the summer of 1915. 

(2) An area enclosed within 25 miles of fencing. 

(3) Hunting parties of natives and Huropeans 
could be organised for the destruction of game within 
the area. 

(4) A fence would be necessary. IJ think a wooden 
stockade fence, such as the natives make for their 
cattle kraals, would answer the purpose. In cutting 
the wood to make the fence a clearing would be made 
around the enclosed area. 


destruction is 


(5) A senior medical officer who is thoroughly 
acquainted with experimental work in trypanosomiasis, 
and one who has had considerable practical experience 
of such work. 

An assistant medical or veterinary officer. 

An entomologist to study the bionomics of the fly 
within and without the enclosed area. 

A European official to organise labour and control 
subordinate staff of Europeans and natives. 

(6) Perhaps 40,0002., z.e., 10,0001. a year for three 
or four years. 

(7) Around the fence and on the outside of it there 
should be a clearing at least half a mile wide, to reduce 
the chance of flies and game from outside breaking 
into the enclosed area, and on the inside of the fence 
there should be a clearing 20 yards wide all the way 
round. 

During the time the fence was being made the 
medical officers would ascertain the infectivity of the 
fly by dissection and fly-feeding experiments. 

On the completion of the “fence the game within 
the enclosure would be got rid of, and ‘the medical 
officers would continue the fly-feeding experiments and 
dissections of flies with flies caught within the 
enclosure. 

The entomologist would study the bionomics of the 
fly as affected by the destruction of game within the 
fence. He would mark large numbers of flies in 
the fly area beyond the fence and ascertain if they 
invaded the enclosure. 

During the third and fourth year of the experiment 
healthy domestic animals—dogs. cattle, and goats— 
would be introduced into the enclosure and kept under 
observation for trypanosomiasis. 

(8) Three or four years. 

(9) Infected wild animals might break through the 
fence. 

Infected flies from beyond the fonee might invade 
the enclosure. If large numbers of flies from outside 
got into the enclosure, and if antelope or other large 
animals frequently entered, then the experiment would 
be quite useless. 

(10) If a small isolated fly area stocked with game 
could be found it would be better to use such a place 
for the experiment than to enclose an area in the midst 
of a vast tract of “fly” country, but if there were wild 
animals near the isolated fly area it would be necessary 
to build a fence to keep them out. 

In a large fly area such as the Shire River valley, it 
would take nearly ten years to exterminate the game. 

I consider the quickest way to get accurate know- 
ledge regarding the bionomics of the fly and the whole 
natural history of trypanosomiasis would be to carry 
out an experiment in game destruction in an enclosed 
fly area. 

Treatment of Trypanosoniasis. 

45.—(1) No. 

(2) No. 

(5) No. 


Dr. H. Harpy, German Colonial Office. 


The Extermination of Wild Animals in 
order to prevent the Spread of Infectious 
Diseases in German Colonies. 


The only experiment of combating sleeping sickness 
by exterminating wild animals in German Colonies was 
made on a small island in Lake Victoria, near Schirati, 
by killing crocodiles with poisoned meat. This experi- 
ment proved to be a failure and was abandoned. The 
smell of putrefied corpses of the poisoned crocodiles 
had only attracted larger quantities of crocodiles to 
that island. 

The killing of other wild animals (antelopes, &c.) in 
order to combat sleeping sickness has not yet been 
tried in German Hast Africa, and it is not likely to 
take place in the future. The scientific medical 
researches of the German authorities do not promise 
any particular success with such a measure. 

Experiments made by Dr. Laute (published in 
Volume 45, Part I., by the Imperial Sanitary Office) 


give some important evidence on this question. The 
general opinion of German authorities is that the 
scientific basis for recommending the killing of wild 
animals as a preventive for the spread of lecEne 
sickness is not yet sufficiently founded. 


In order to prevent rinderpest from spreading into 
German East Africa a great number of game have 
been shot on the British East African boundary, in 
order to establish a zone free from wild animals. By 
order of the Government an Askari Company killed 
a few thousand antelopes of different kinds, but these 
measures were soon abandoned, and no definite result 
has been arrived at. A German medical officer, Dr. 
Weck, has lately experimented on the boundary of 
German and Portuguese Hast Africa, near the Rou- 
vuma River, and found it possible to transfer the 
trypanosoma of human sleeping sickness to game of 
different kinds (the @ priori found trypanosoma of wild 
animals are distinct from human trypanosoma in several 
respects). It is to be supposed that infection can be 
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transferred from men to animals. If this is the case, 
Dr. Weck specially warns against driving away game 
from one territory, because the infected game can 
easily spread the disease into other territories not yet 
infected, and there infect the flies, game, and human 
beings. If any measures were to be taken against 
wild animals, only the absolute extinction of ali game, 
including small game, could be of any use—a measure 
which in those parts of the country does not seem 
feasible. 


Dr. Hoering, medical officer of the German East 
African Forces, has published an interesting article on 
big game and its influence on the spreading of sleeping 
sickness, in No. 18 of the Deutsches Kolonialblatt, 
1913. 


The translation is as follows :— 





“Tn recent years there has been a vigorous and 
uninterrupted investigation of sleeping sickness. 
The Germans and English have especially taken 
a great share in increasing our knowledge of the 
nature of this disease. Whilst on our side the 
work of R. Koch was worthily continued by 
Professor Kleine, in England Sir D. Bruce was 
in the first rank of English authors; he has been 
for a long time well known as a successful 
investigator of tropical diseases. It is parti- 
ceularly pleasing to be able to state that the 
scientific expeditions of the two nations have 
always entertained the most pleasant and friendly 
relations to each other, and have, whenever the 
opportunity presented itself, sought to further 
each other’s endeavours. 


“In 1908 Kleine had ascertained by experi- 
ment the sexual development of the trypanosomata 
(to which belong the excitants of sleeping sick- 
ness) in the body of the fly which induces that 
disease (Glossina palpalis), and had corrected the 
previously current view of the mechanical con- 
yeyance of the infection. In 1911 his collaborator, 
Taute, at his suggestion furnished the practically 
very important evidence of a possible transmis- 
sion of sleeping sickness by the ordinary tsetse- 
fly (Glossina morsitans). These two results were 
shortly afterwards checked on the English side 
(Bruce, Kinghorn, and Yorke) and confirmed on 
all points. Quite recently the main interest of 
investigators was directed to a hardly less impor- 
tant question: The point was to decide whether 
and to what extent African large game and 
domestic animals were responsible for the spread 
of sleeping sickness. Kleine and his collabo- 
rators, on the strength of their past observations 
and experiments concerning the role which 
mammals may possibly perform in nature as the 
carriers of human pathogenic trypanosomata, 
expressed themselves with great reserve, and 
considered it too early to be able to conclude 
from hitherto experimental studies as regards 
practical application in combating sleeping sick- 
ness. In contrast to this the English took a 
much more radical view, and had already drawn 
conclusions pointing to the entire destruction of 
game for the purpose of combating sleeping 
sickness. They based their assumption mainly 
on the investigations of Kinghorn and Yorke, 
who were of opinion that in Northern Rhodesia 
the enormous proportion of 16 per cent. of the 
game was infected by Trypanosoma rhodesiense, 
which is the exciting cause of sleeping sickness 
in that region. 


“In view of the great divergence of opinions 
and the practical importance of this matter as 
-affecting our struggle with the disease, Surgeon- 
Major Dr. Taute, of the German Hast African 
troops, determined to submit the question to a 
renewed experimental test. He carried out this 
plan, taking advantage of an expedition in Portu- 
-guese East Africa, which was supported by 
Imperial funds. The results arrived at by Taute 
are published in No. I. of Volume 45 of “ Arbeiten 
aus dem Kaiserlichen Gesundheitsamte ” (Work 
_of the Imperial Bureau of Hygiene). We will 
mention the most important practical points. 
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“To his surprise Taute found in 37 cases of 
shot game (antelopes, buffaloes, boars), that is to 
say, 16°2 per cent., a species of trypanosomata 
which, in appearance and in pathogenesis as 
affecting animals, entirely resemble the Tryp 
rhodesiense, the excitant of sleeping sickness ; his 
examinations of the few domestic animals of the 
natives resulted in very similar discoveries. So 
far, then, the results obtained by Taute perfectly 
agree with those of Kinghorn and Yorke (vide 
supra). Taute then proceeded as follows in his 
reasoning : In the district examined by Kinghorn 
and Yorke (Rhodesia) comparatively very rare 
cases of sleeping sickness occurred among the 
population, and in his own district (Portuguese 
Kast Africa) no cases at all of this disease could 
be discovered among the inhabitants. Accord- 
ingly, more than 16 per cent. of the game and a 
scarcely inferior percentage of domestic animals 
were infected with the excitant of sleeping sick- 
ness in a territory where inhabitants were 
immune. But human beings cannot escape the 
bites of the infected Glosséne in the extensive 
tsetse districts any more than can game or 
domestic animals; consequently in the territories 
concerned the human population ought to have 
been infected in a high proportion with sleeping 
sickness. Now, this not being the case, Taute 
drew the conclusion that the trypanosomata found 
in game by Kinghorn and Yorke and by himself 
were not identical with the germs of human 
sleeping sickness, notwithstanding their otherwise 
very close resemblance. 


“This had, of course, to be proved experi- 
mentally, and it constituted the main difficulty of 
the investigations. The Trypanosoma brucez (the 
ordinary animal trypanosoma prevailing all over 
Africa), which was the first to be examined as 
likely to cause confusion, can be distinguished 
specifically from the Tryp. rhodesiense, the excitant 
of sleeping sickness, solely by the fact that the 
latter acts pathogenically, not only on animals, 
but also on man, whereas the Tryp. bruced can 
exclusively induce sickness in animals of the most 
varying species. Consequently, in order to be able 
to distinguish these two species of trypano- 
somata, experiments on human beings are neces- 
sary. 

“Tn the course of two experimental journeys, 
Taute allowed 32 or 49 Glossing (tsetse-flies), 
which were infected with trypanosomata from 
antelopes, to suek blood daily for five days from 
himself, before and after, but also from healthy 
dogs, apes, and goats (for the purpose of verifi- 
cation). In the course of a third experimental 
journey, Taute gave himself a subcutaneous in- 
jection of two cubic centimetres of the blood 
{equal to about 82 millions of trypanosomata) 
of a dog which was infected with the trypano- 
somata in question; the same, or a smaller dose, 
was at the same time administered to seven 
control animals, applying the injections to the 
epithelium of the stomach. 


“Tn all three series of experiments the result 
was that, after an incubation of from three to six 
days, the control animals sickened of trypanoso- 
miasis, and shortly afterwards perished, whereas 
the human subject continued in good health, 
showing no reaction. The inoculated trypano- 
somata were consequently identified as the Tryp. 
brucez, and not the excitants of sleeping sickness. 

“Tt was, therefore, established that trypano- 
somata, when occurring in game or domestic 
animals naturally infected, can only be with 
certainty pronounced as excitants of sleeping 
sickness after having proved their pathogenic 
effect on man. 

“In the second place, it had been proved that 
game, at all events, and domestic animals do not 
participate in the spread of sleeping sickness to 
the extent as was presumed by Kinghorn and 
Yorke. 

“Tt will be necessary to exercise great caution 
in drawing ‘comprehensive conclusions. For 
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certainly it will not be possible to deny that, in 
certain circumstances, game plays a réle as a 
‘yeservoir,’ and consequently also as a dissemi- 
nator of the animal trypanosomata (especially 
the Tryp. brucei, nanum, vivaw). On the other 
hand, in connexion with the dissemination of 
sleeping sickness among human beings, the im- 
portance of game and domestic animals has been 
considerably exaggerated by many authors, and, 
after the investigations of 'T'aute, it will be neces- 
sary in this matter to revert to the standpoint 
occupied by Kleine and his collaborators as far 
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back as 1909. At all events, the propaganda in 
favour of immediately destroying all game for 
the sake of combating sleeping sickness, as carried 
on by many, and partly already by the parlia- 
ments of the colonies, is not called for. It will 
be advisable first to await the results of expensive 
experiments to be carried out in situ, which will 
extend over many years, as planned by the 
British Government. But even these experi- 
ments, if they are to be free from objection, 
offer great difficulties; it is to be hoped that 
they will throw light on the matter.” 


Mr. F. H. Hawkins, LL.B., Secretary of the London Missionary Society. 


fam the foreign secretary of the London Missionary 
Society for its Central Africa Mission. The Society's 
field lies between the Luapula (Congo) and Lake 
Mweru on the west, and a line running north and 
south about 35 miles east of Abercorn on the east. 
The northern boundary of the Society’s sphere is the 
Congo-Belge frontier, the south shore of Lake Tan- 
ganyika and the parallel of latitude running through 
Kasanga. The southern boundary is approximately 
a line drawn from the Government station at Kawambwa 
(20 miles south-east of Moereshi) through Mpcolokoso 
to the neighbourhood of Mambwe (one of the eastern 
out-stations of Kawimbe) on the Stevenson road. The 
whole of this is situated in the northern part of 
Northern Rhodesia except a small tract of country in 
German Hast Africa extending as far as Kasanga 
(Bismarckburg) on the south-eastern shore of Lake 
Tanganyika. 

The Society commenced work in Central Africa in 
the year 1877, but its missionaries have only been at 
work in the area now occupied since\1887. Its present 
European staff consists of 10 missionaries. 

Part of the territory recognised as the Society’s 
field lies within the sleeping sickness area, especially 
that adjoining the west shore of Lake Mweru and the 
southern shore of Lake Tanganyika. 

I visited the whole of the Society’s Central Africa 
field in the present year, and was travelling through it 
during the months of April, May, and June. 

The steps taken by the local administration to 
stamp out sleeping sickness in the area seemed to 
haye met with great success. JI was informed that in 
the Society’s field of operations there was only one 
fresh case during 1912. 

Complaints were made to me by the natives, 
especially in Tanganyika district, that the operation of 
the Sleeping Sickness Regulations had been a great 
hardship because they had been moved from their 
homes on the shores of the lake and had been prevented 
from fishing in these waters. Fish had been the main 
article of food for many years amongst the people in 
the neighbourhood of the lake, and they resented the 
fact that they were no longer permitted to obtain fish. 
I was informed that similar restrictions did not exist 
in the German territory, and that this had led to large 
numbers of natives escaping from Northern Rhodesia 
over the boundary in spite of Government regulations 
to the contrary and of the efforts made to stop the 
emigration. 

' JT heard complaints with regard to the policy of 
establishing game reserves. It was pointed out to me 


that wherever game abounds carnivora abound, making 
the district dangerous to natives and to white men. 
I met with abundant evidence of the danger from lions 
during my journey. In the neighbourhood of the 
Society’s station at Mbereshi, 20 miles north-east of 
the Government station at Kawambwa, I was informed 
that during the previous few months 23 people had 
been killed by lions. A few weeks before I arrived a 
lion had entered a hospital hut in the station and 
killed a leper. Lions had also destroyed donkeys and 
cattle belonging to the Mission. I visited Chiengi, on 
the north-west shore of Lake Mweru, and was informed 
that 53 natives had been killed by lions in this district 
in a short time. On my journey to Mbereshi I passed 
through a village where three women had been killed 
by a lion on the previous night. At Kambole, another 
station of the Society near the south end of Lake 
Tanganyika, six miles from the Government’s old 
station at Katwe, lions and leopards were frequent 
visitors at night. 

All our missionaries stated that the nuisance from 
these carnivora had greatly increased in recent years, 
and they ascribed the increase to the policy of game 
reserves and to the regulations preventing the natives 
from shooting. Complaints were made that it was a 
hardship on the natives not to be able to shoot animals 
that were destroying their gardens except by paying a 
prohibitive licence. 

The consensus of opinion of the Society’s mission- 
aries at the south end of Lake Tanganyika was to the 
effect that the tsetse-fly creases and spreads as the 
game increases 

It was pointed out to me that in cattle disease it 
was possible to isolate a herd of cattle, but that game 
could not be isolated, and therefore the disease spreads 
from herd to herd. 

Another matter which has an indirect bearing upon 
the spread of sleeping sickness is the smuggling which 
is constantly going on round the south end of Lake 
Tanganyika in spite of the efforts of the administration 
to stop it. This smuggling constantly takes the 
natives through the danger’ zone of the sleeping sick- 
ness area. Iwas informed that the Swahili smuggle 
rubber and ivory from the Congo Free State through 
Rhodesia to Bismarckburg, passing through the fly 
belts and constantly travelling to and fro between 
affected areas. JI am informed that there are state- 
ments about this matter in Mr. Cullen Gouldsbury’s 
book, “ The African Year,” published in 1912, but I 
have had no opportunity of consulting the book. Mr. 
Gouldsbury is a Native Commissioner. 


Mr. Attan Kinauorn, Medical Officer, Northern Rhodesia. 


Big GAME AS A RESERVOIR OF HUMAN 
TRYPANOSOMIASIS AND THE QUESTION OF ITS 
DESTRUCTION IN NORTHERN RHODESIA. 


As the result of the past three years’ work on 
sleeping sickness in this country, I have been led to 
the following conclusions :— 


1. Human trypanosomiasis is due to infection by 
Tryp. rhodesiense, Stephens and Fantham. 
2. The disease has not been recently introduced, 


but is of old standing, ayd has now reached a 
state of comparative equilibrium. 


3. One of the trypanosomes infecting game and 
Glossina morsitans is identical with the human 
parasite, z.e., itis Tryp. rhodesiense. 


1. Identity of the Human Trypanosome. 


The strain from which Tryp. rhodesiense was 
originally described by Stephens and Fantham was. 
derived from a European who had been infected in the 
Luangwa Valley. This parasite presented certain 
peculiar features, both morphological and biological, 
which sufficed to distinguish it from Tryp. gambiense. 
Briefly these consisted in a marked posterior displace- 
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ment of the macronucleus, which 
proceeded to such a degree that it was actually 
situated behind the micronucleus, and in a decidedly 
higher degree of virulence for laboratory animals. 

_ During the continuance of the Luangwa Sleeping 
Sickness Commission, strains of trypanosomes from 
16 cases of the disease were studied, and in each of 
them the morphological and biological peculiarities of 
Tryp. rhodesiense were observed. These cases origi- 
nated chiefly in the Luangwa Valley, but a few from 
other areas, e.g., the vicinity of the Livingstone memo- 
rial to the west of Serenje, and the district lying 
between Ndola and Kansanshi, were also obtained. 

The Royal Society’s Nyasaland Commission has 
shown that the infections in that territory are due to 
the same parasite. In Portuguese Hast Africa this 
has been proved by Taute, and in Southern Rhodesia 
by Bevan. That is to say, in all South-Hast Central 
Africa, where Glossina morsitans exists in the absence 
of Glossina palpalis, the cause of the human disease is 
Trypanosoma rhodesiense. 


2. Age of the Infection. 


Attention was first drawn to the Luangwa Valley 
as a focus of sleeping sickness by the occurrence of 
several cases of the disease amongst Europeans in the 
years 1909 and 1910. It was naturally thought that 
the disease had extended from the foci on the Luapula 
River, Lake Mweru, or Lake Tanganyika, and also 
that possibly the presence of Glossina palpalis had 
been overlooked. However, it was proved that this 
tsetse fly did not exist in the ‘area in question, and 
eventually it was shown that Glossinw morsitans, which 
is particularly abundant, was the vector. The trypa- 
nosome differed from Tryp. gambiense, and the question 
arose, from whence had it come ? 

Native evidence was obtained, and was to the effect 
that a disease, known in various localities as ‘‘ Chilo- 
tera,’ ‘“ Chivilwa,’ and ‘‘Nyamakazi’” had long been 
recognised, that is, for at least two or three genera- 
tions. The symptoms of this disease are described as 
being headache, fever, emaciation, and cdemata, so 
that it bears a striking resemblance to sleeping sick- 
ness. Caution must, of course, be observed in 
accepting native evidence on such a subject, but as it 
is everywhere quite definite, and as no history of any 
epidemic exists, it is probable that the disease known 
under these names is in reality trypanosomiasis. 

Quite apart from the native evidence, however, the 
history of the disease is not consistent with the theory 
that it is a new importation. As stated above, the 
first definite information was obtained in 1909, prior 
to which date no competent examination of the natives 
had ever been undertaken. During 1909 and 1910 a 
large portion of the Luangwa Valley was examined by 
Dr. Leach, who found a number of cases, though the 
proportion to the population was small. 

In October 1911, I examined 1,332 natives in 
20 villages in the Mpika portion of the Luangwa 
Valley and isolated five cases of the disease, while in 
June 1913, in the same villages, I palpated 1,155 
people without finding a single case. 

During the months December—February 1911-12, 
Dr. Wallace examined 10,209 natives in 154 villages 
in the Lundazi portion of the Valley, and isolated 
eight cases of the infection, while during July, Sep- 
tember, and October 1913 I palpated 10,576 in the 
same 154 villages and diagnosed six cases. It may 
be added that all these examinations were carried out 
with the help of accurate censuses, so that a very high 
percentage of the available population was seen. 

We have, therefore, the following definite figures 
for exactly the same localities, many hundreds of 
square miles in extent :— 











oe Number | Number of Pe cent. 
K examined, Cases. infected. 

1911 11,541 i: Oot 

1913 ol 6 0°05 








Thus, aber a lapse of from 20-24 months, the 
disease had retrogressed to such an extent that only 
half as many cases were found on the second as on the 


occasionally * 


first occasion. And it must be borne in mind that 
this change had occurred despite the presence of 
factors which should have favoured its advance. 
Laveran and Mesnil state, “Les guerres et la famine 
“ont favorisé, en Afrique, la propagation de la 
“ maladie du sommeil; ¢’est la conséquence ordinaire 
« de ces filéaux sur les maladies epidémiques, et la 
‘“ maladie du sommeil, habituellement endémique, 
** peut prendre la caractére epidémique.” 


Owing to the failure of the rains in the season 
1911-12, and to the floods which occurred during 
the wet season 1912-13, the people were suffering 
from chronic hunger, which amounted to absolute 
famine in some instances. I saw several villages 
which were temporarily deserted through lack of food, 
and in most of them many of the inhabitants had left 
for the same reason to visit relatives in more favoured 
localities. 


The fact that the disease has remained stationary, 
if not actually retrogressed, during the past two or 
three years is corroborated by other medical officers 
who have worked in the Luangwa Valley. Thus in a 
group of villages near Chinundais, some 40 miles 
north of Fort Jameson, in which in 1910 Dr. Leach 
found five cases, he was unable in August 1913 to 
find a single one. I believe I am correct in saying 
that the Principal Medical Officer, Dr. May, has had 
a much similar experience in the Petauke portion of 
the Valley. 


The consensus of opinion is, therefore, that the 
disease is endemic, and shows no tendency whatever 
to assume epidemic proportions such as might be 
expected were it of recent introduction. In the 
experience of the Congo Free State and Uganda, we 
have evidence of what rapid strides the disease makes 
in virgin ground. Nothing of the sort has happened — 
in this country, and the conditions obtaining here may 
with much greater propriety be compared with those 
found on the West Coast of Africa. The disease has 
there admittedly been present for at least a century, 
and exists in an endemic form. In the portion of 
Ashanti with which I am familiar, the disease is 
perfectly well recognised by the natives, who, however, 
have no tradition of an epidemic. They say it was 
known to their fathers and grandfathers, and that a 
case crops up here and there, but never many at 
a time. Much the same thing is said by the natives in 
Rhodesia. 


In 1910, I palpated some 16,654 natives in the 
Western Province of Ashanti and isolated 97 cases. 
This gives a percentage of infection of 0°58, though 
probably this understates the actual percentage slightly. 
Quite recently (September 1913), J have heard from 
the Medical Officer who has been in charge of Sleeping 
Sickness Investigation since I left the country, and he 
says, “I did the Western Province again..... 
examined 39,742, and only found 87 new cases,” a 
percentage of 0°21. 


The resemblance between the conditions obtaining 
in this portion of West Africa and those in the 
Luangwa Valley in Rhodesia are, therefore, very 
striking, and point, in my opinion, to the conclusion 
that the disease in this country is an old one which is 
now found in an endemic form only. 


It has been argued that the comparatively large 
number of cases which occurred amongst Huropeans 
travelling in the Luangwa Valley during the years 
1909 and 1910 is an indication of the disease being 
a new one. Certainly the diagnosis of four or five 
cases in quick succession was striking, but it may be 
observed that Europeans in this country are living in 
a strange environment, under exceptional climatic con- 
ditions, and in most cases in a much rougher manner 
than that to which they have been accustomed, all 
factors which would render them more susceptible to 
any infection. Owing to the imperfect condition of 
the records it cannot be stated definitely that no cases 
had occurred amongst the white population prior to 
1909. Moreover, it is my opinion that the true epide- 
miology of the disease can be learnt with much greater 
certainty by studying its course amongst the indi- 
genous population rather than amongst an alien and 
transient one. 
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3. Identity of the “Game” and “ Fly” Strains. 

Laveran and Mesnil state that the determination 
of the species of any trypanosome rests upon a 
study of :— 


1. The Morphology. 

2. The Pathogenicity. 

3. Special methods :— 

(a) Cross-immunisation. 
(b) Serum diagnosis. 

To these may now be added a fourth method—the 
manner in which the trypanosome develops in the in- 
vertebrate host and the portion of the fly in which it 
takes up its station at the completion of development. 

The third method of identification, in so far as it 
affects the strains under consideration is at once put 
out of court by the fact that it has, up to the present, 
been impossible to immunise any experimental animal 
against them. 

As regards methods (1) and (2), the morphology of 
the “game” and “fly” strains is exactly that of the 
“human” strain of Tryp. rhodesiense, and the patho- 
genicity of all three shows a most remarkable similarity. 
So close is.the resemblance of the three in every 
particular that we could come to no other conclusion 
than that they were one and the same organism, namely, 
Tryp. rhodesiense. 

Further, it was found that on the completion of the 
development of this trypanosome in Glossina morsitans, 
the salivary glands of the fly were invariably invaded 
before it became capable of transmitting the virus, and 
a dissection of naturally-infected tsetse flies which were 
transmitting the apparently identical parasite, revealed 
the fact that the salivary glands were infected. We 
have, therefore, an additional point of resemblance 
between the “human” and “fly” strains, and this 
should be emphasised as none of the other trypano- 
somes which we encountered, namely, Tryp. vivaw, 
nanum, pecorum and simix (tgnotum) invade the salivary 
olands of the invertebrate host. 

The conclusion which we reached that the “ game” 
and “fly”? strains are Tryp. rhodesiense, has been fully 
confirmed by the Royal Society’s Commission, though 
they are of the opinion that, while the ‘“ human,” 
““oame, and ‘‘fly’’ strains are identical, reasons exist 
for identifying Tryp. rhodestense with Tryp. brucei. This 
view, however, is not accepted by many observers, e.g., 
Stephens, Laveran, and others. 

Taute has also borne testimony to the extremely 
close resemblance between the human strain and that 
obtained from game and domestic stock in Portuguese 
Hast Africa,—‘ Hs wurden somit unter 37 Stuck Wild 
durch Blutiberimpfung auf Affen und Hunde im ganzen 
6 mal Trypanosomen nachgewiesen, die, wie im folgenden 
gezeigt wird, in ihrem Aussehen und Aihrer Pathogenitat 
fiir Tiere vollkomen dem Tryp. rhodesiense gleichen.” 
But while stating this, he believes that he has shown 
that the two are not identical by twice feeding bred 
Glossina morsitans infected with the game strain on 
man, and once directly inoculating the same strain. 
Apparently all these experiments were carried out on 
himself, and as he is satisfied that the three game strains 
are identical, the whole series becomes reduced 
practically to a single experiment. Until some worker 
has sufficient confidence in the result to confirm Taute’s 
observations, I consider they cannot be accepted as 
conclusive. If they are accepted, it would mean that 
in certain localities two strains of typanosomes exist 
which are absolutely indistinguishable except by 
inoculating human beings. So far as I am aware this 
would be unique. 


4, Should the Game be destroyed ? 


Should Taute’s conclusions be regarded as correct, 
it may be said at once that no possible excuse can be 
found for destroying the game in so far as it is a 
reservoir of the human virus. 

If, on the other hand, the view accepted by us and 
the Royal Society’s Commission—that the game and 
fly strains are identical with Tryp. rhodesiense—be 
regarded as the more correct one, the case is altered to 
a slight degree. The game now becomes the principal 
reservoir of the virus, in Luangwa,Valley to the extent 
of 16 percent. Superficially, theréfore, it might at once 
be concluded that the game must be destroyed. But 


* in view of the known position of sleeping sickness since 


1910, can this be justified? The available statistics, 
compiled by competent observers throughout the whole 
extent of the Luangwa Valley, show clearly that the 
disease shows absolutely no tendency to become 
epidemic, but on the contrary a tendency to retrogress, 
although all the conditions favourable to its spread, 
viz., an abundant reservoir, an ubiquitous and plentiful 
vector, and lowered vitality amongst the natives, have 
been present. The proportion of cases found during 
1913, 8 per 10,000 (15 cases amongst 17,178 natives), 
cannot possibly be regarded as a serious matter, and 
the data show that this proportion compares very 
favourably with that found some two or three years 
ago. The death rate from several other diseases is 
much higher than that from sleeping sickness. 

Moreover, it should be remembered that the removal 
of the game alone will not solve the difficulty. The 
parasite has been found in domestic animals by several 
independent observers: in the Luangwa Valley by 
Kinghorn and Yorke, in Nyasaland by Bruce and his 
co-workers, and in Portuguese Hast Africa by Taute. 
Logically, therefore, the domestic stock in all these 
areas would have to be removed as well. In those 
localities in which the natives possess herds of these 
animals, it is probable that such a step would lead to 
political complications, and in view of the uncertainty 
which exists as to the ultimate effect on tsetse flies of 
the destruction of the game and stock, it should not be 
undertaken without the fullest and most careful con- 
sideration. 

The smaller vermin are not of such great im- 
portance, as, with few exceptions, they are nocturnal 
in their habits. 

On the plateau in Northern Rhodesia the case for 
the destruction of the game becomes much weaker 
Here it is infected with Tryp. rhodesiense to the extent 
of only some 3 per cent.; the examination of the 
natives, so far as it has been accomplished, has revealed 
the presence of only some two or three cases of the 
disease amongst some thousands of inhabitants; only 
one Glossina morsitans in 1,500 was found to be capable 
of transmitting the parasite in nature, and, finally, the 
meteorological conditions obtaining during, at least, 
two-thirds of the year, are such as to preclude the 
complete development of the trypanosome in the fly. 

In my opinion another very valid reason for not 
exterminating the game at the present time is found 
in the uncertainty which exists as to the exact relation- 
ship obtaining between the game and tsetse flies. 
There are almost as many views on this question as 
there are observers, and this may, perhaps, be taken 
as a criterion of the actual knowledge we possess. 
So far as I am enabled to judge, after some seven 
years’ experience. I do not think that the destruction 
of the game would result in the absolute disappearance 
of the fly, and until it has been conclusively shown 
that this will be the result I consider that the exter- 
mination of the fauna would not be justified. Hxperi- 
ments which would settle the point have been outlined, 
and, as the question is one which intimately concerns 
all the African colonies, the expense should not prove 
an insuperable obstacle. 

To sum up, therefore, I consider that the destruction 
of the game, as a reservoir of human trypanosomiasis, 
is not warranted at the present time, since— 


1. The disease is in aJstationary, if not retrogressive, 
condition, and the incidence, 8 per 1,000, 
comparatively unimportant. 

2. Some doubt exists, in view of Taute’s work, as 
to the identity of 'the trypanosomes infecting 
man and game. 

3. The destruction of the game involves that of any 
domestic stock in the affected areas. 

4, The question of the relationship existing between 
game and tsetse flies has not been settled. 


I have above only considered the question of the 
destruction of the game and stock in so far as it acts 
as a reservoir of the human virus. If we consider 
them in so far as they act as reservoirs for all the 
pathogenic trypanosomes their destruction might be 
justified to a much greater extent. In the Luangwa 
Valley we found that at least 57°5 per cent., and on 
the plateau 23°3 per cent., harboured trypanosomes of 
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this character, and in all probability the actual per- 
centages should be placed much higher. Moreover, a 
large percentage of the native stock—dogs, goats, 
sheep, and cattle—were found to be similarly infected, 
so that the destruction of the game automatically 
involves that of the stock. Im a farming community 
this is, of course, a very serious matter, though 
undoubtedly European settlers have acted very un- 
wisely in buying stock indiscriminately from the 
natives without making any enquiries: as to the place 
of origin of such stock. As a general rule such pur- 
chases are allowed to run with the healthier stock, and 
it is possible that some of the outbreaks of trypanoso- 
miasis amongst domestic animals can be traced directly 
to this procedure, particularly in cases where tsetse 
flies have not been found. 

Several of the arguments against the destruction of 
the game and domestic stock as a reservoir of the 
human disease apply with equal force against its 
extermination as the reservoir of animal trypano- 
somiasis. Moreover, North-Eastern Rhodesia is as yet 
very sparsely settled, and the game can well be left 
undisturbed for at least a few years until the “game 
and fly” question has been settled. 


5. Do the Natives possess any tmmunity ? 


There is one question which naturally arises from 
the foregoing statements about human _ trypano- 
somiasis,—How can the very low incidence of the 
disease be explained if such a large percentage of the 
game acts a reservoir, and the vector is so plentiful ? 
Tf our results at Nawalia are applicable to the whole 
valley, 16 per cent. of the game is infected, and 1 fly 
in 500 is capable of transmitting the virus. The fly 
and game is abundant over the whole extent of the 
region, and it is therefore probable that in the course 
of any one year a native will be bitten by an infected 
fly, more particularly the men, as they spend much of 
their time in the bush, travelling, hunting, cutting 
trees, collecting honey, and various other occupations. 
Yet only an occasional one contracts the disease. 

The conditions in this country are almost exactly 
comparable with those obtaining in Ashanti. There 
the tsetse fly (Glossina palpalis more particularly) is 
abundant, and may be caught in the houses in many 
of the villages; about 1 per cent. of the total popula- 
tion is infected and is not segregated; and the 
meteorological conditions are extremely favourable to 
the development of the parasite in the fly. Yet the 
disease shows no tendency to become epidemic. 

Whatever views may be held on the subject, it is an 
extremely difficult matter to advance cogent arguments 


in favour of them, but in spite of the difficulty of 
proving such an assertion, I am inclined to agree with 
the suggestion that the natives may possess a certain 
degree of immuuity. 


We have shown that when once a tsetse fly (Glossina 
morsitans) becomes capable of transmitting Tryp. 
rhodesiense it retains that power during its life, and is 
infective to small animals at every meal. In theory, 
therefore, it should be capable of infecting man 
similarly, though in view of what I have said above, it 
seems probable that this is not the actual case. On 
the assumption that the game strain is not identical 
with the human one, Taute explains his failure to 
become infected on the grounds that the game 
trypanosome does not find the required conditions in 
the human body to enable it to propagate. What 
these conditions are he does not say, but in any event 
it would not explain the conditions of affairs found in 
parts of West Africa. We have still to account for 
the endemicity of the disease there. Todd, who has 
had an extremely large and varied experience of 
sleeping sickness, has come to the conclusion that in 
the Gambia relative immunity, at least amongst the 
older people, does exist. 


The objection to the immunity theory would rest in 
the fact that to acquire such a condition, infection by 
the virus, either alive or dead, is a necessary antecedent, 
and that there is no evidence whatever to show that 
infection by Tryp. rhodesiense is ever followed by 
recovery. Certainly in all diagnosed cases death has 
been the result, but this does hot necessarily imply 
that every human being who is bitten by an infected 
fly contracts the disease, and if such an occurrence is 
possible, as it would appear to be if our conclusions are 
justified, is it unreasonable to suppose that the injected 
trypanosomes during their transitory life in the human 
host, or even after they have been killed off, will not 
stimulate the body to produce protective substances 
against the virus? Recent experiments on immunisa- 
tion would indicate that there may be some support. 
for such a view. 


But whatever theory may be advanced to account: 
for the low incidence of the disease, I think there can 
be no doubt of the essential fact that, so far as it is 
possible to form any judgment, the disease in this 
country shows no tendency to advance. So long as 
this is the case, I consider that the destruction of the 
game is absolutely unwarrantable, in view of the 
unsettled state of the “ game and fly ” question. 


Mpika, N. Rhodesia, 
2nd April 1914. 


Mr. W. A. Murray, M.B., Ch.B. (Edin.). 


The views I hold on the subjects of the terms of 
reference, based on my 12 years’ experience in British 
Nyasaland, and three years of sleeping sickness, are 
briefly these. 

1. In my mind there is no doubt as to the culpa- 
bility of both G. morsitans flies and wild game in the 
transmission of trypanosome infections of man and 
stock. In 19091 discovered that our cattle at Mvera 
Mission Station (2 miles from the present Royal 
Society Commission Laboratory under Surgeon-General 
Sir David Bruce at Kasu), as well as those of neigh- 
bouring native chiefs, were dying of a trypanosome 
disease, contracted in the vicinity, whereas they had 
been quite healthy before. This coincided with the 
spread of wild game (eland and kudu), from the plains 
below, accompanied by tsetse-fly (G. morsitans), the 
previous year. Prior to that time no game or fly had 
been in that neighbourhood since the rinderpest 
epidemic of 1896. 

Other similar cases could be cited. With regard 
to man, I had the charge of the sleeping sickness 
camp for native patients for eight months from 
August 1910, and have not the least doubt that they 
were infected through G. morsitans. 

2. I think it very advisable, and also feasible, to 
carry out such an experiment. The selected area, 
which must be a fairly large one to be of value, would 
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need to be fenced in so as to prevent the doomed game 
from escaping and possibly infecting other areas, and 
also to prevent fresh game from entering and re-infect- 
ing, or merely sustaining, the flies in that area. The 
value of such an experiment would be to prove— 


(a) Whether G. morsitans would continue to live in 
an area denuded of game. 

(b) Whether, in case they did survive for a year or 
more, they lost their trypanosome infections. 

(c) Whether the fly was able to live on the blood of 
of birds, small mammals, &c., in the absence 
of larger wild game. 


It would, of course, be necessary for the success of 
this experiment that no natives should enter the area 
after the game in it had been killed off. Also a wide 
stretch of clearing, sufficient to deter tsetse-flies from 
crossing to and from the selected area, would have to 
surround that area. 


3. I believe the only hope of exterminating trypano- 
some diseases in Nyasaland and Rhodesia is to exter- 
minate or drive out all wild game within all forests 
known to shelter, or likely to shelter, G. morsztans fly. 
At the same time natives must be prevented from 
re-infecting the fly. I believe the scheme quite feasible 
if the best use were made of the natives in or around 
those forests, to aid in destroying game. 
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4. Strict measures should certainly be taken to 
control the movements of natives from infected to 
non-infected areas, districts, and countries. I am con- 
vinced that the outbreak of sleeping sickness in 
Southern Rhodesia (about Salisbury) during 1912 was 
largely, if not entirely, due to the escape of hundreds 
of natives from the infected area near Kasu to Salis- 
bury and vicinity, owing to lack of sufficient control. I 
know this is a very difficult matter, but not impossible, 


I think, if the Nyasaland, N.E. Rhodesian, and 
Portuguese East African Governments work together. 

To my mind the imminent danger lies in the 
extension of human trypanosomiasis throughout every 
tsetse-infected forest in Nyasaland, Rhodesia, and 
Portuguese East Africa down to Zululand — an 
enormous area. 

The danger to cattle and other domestic animals in 
the same area is equally great. 


Mr. ©. O. Ockenpen, First Grade Resident, Nyasaland. 


Report on Game in the Lilongwe District. 


Lilongwe is probably the richest district in the 
Protectorate as regards game of all the common species 
and its general distribution throughout the district. 


Elephant.—Large herds of elephant roam through- 
out the southern and western portions of Lilongwe and 
to a lesser degree in the thick forests near the lake 
shore in the Dowa sub-district. These herds consist 
almost entirely of cows and their young, the large bulls 
having been shot out. They are extremely dangerous 
and destructive, and portions of the district have been 
rendered uninhabitable owing to their depredations. 


Rhinoceros.—Scarce ; there are a few in the game 
reserve and along the Marimba boundary. 


Hippopotamus.—Numerous ; found in all the streams 
and along the lake shore—are very destructive to native 
crops. 

Buffalo—Formerly very numerous, but almost 
exterminated by rinderpest twenty years ago—-now 
found in small herds of ten or so scattered throughout 
the district—probably about five hundred in all. 


Eland.—The most numerous of all game, generally 
distributed and very destructive to native crops. 
Estimated number—probably twenty thousand. 


Sable and Roan Antelope.—Very common and well 
distributed ; the herds are, however, small in comparison 
with eland. 


Kudu.—A few. 


Lion.—Many, often hunt in packs of five or more. 
Wild Dog—Common. 


Zebra, Hartebeeste, and Waterbuek. — Numerous 
throughout the district. 


Pukw.—Very numerous along the Bua River, but 
not met with in other localities. 


Reedbuck, Pigs, 
buted. 


Crocodile and other Reptilia.—Common throughout 
the district. 


Game Reserves.—The only remaining game reserve 
in the Protectorate is situated on the high plateau in 
the southern portion of the district along the Anglo- 
Portuguese boundary. I believe it was originally 
intended as a sanctuary for elephant; the boundaries, 
being natural ones, do not prevent game from wander- 
ing and I think it is as plentiful outside the reserve as 
inside. There are at present about twenty thousand 
natives settled in the game reserve; much of the land 
being eminently suitable for maize production. 


and smaller game.—Well distri- 


Population.—The population of the district has been 
estimated at 200,000 of which about 18,000 are within 
the proclaimed (sleeping sickness) area. 


Heperiment in Game Destruction—lI personally 
consider that it would not be feasible to utterly exter- 
minate the game in any given locality of the sleeping 
sickness area owing to the prohibitive cost. Such an 
experiment would be negative and useless unless 
properly carried out on a sufficiently large scale and 
over a large period of years. Heavy iron fencing 
would be absolutely essential to withstand bush fires, 
termites, and the depredations of large game, and even 
natives. I consider that a minimum of 50,000I. (fifty 
thousand pounds) would be necessary to ensure the 
success of such an experiment. 


7 
Mr. R. Pasxe-Suiru, District Commissioner, Uganda. 


This evidence refers to the Uganda Protectorate 
only, and is from notes and reports made while carrying 
out the duties of officer of sleeping sickness preven- 
tive measures. It is therefore confined solely to the 
trypanosome infections affecting man. As I have 
not been employed on the above duties for the past 
18 months, the evidence will not, I fear, be of any 
great value. 


Terms of Reference to Commtttee, sections 2 and 3. 


2. A definition of the word “game” appears neces- 
sary when considering whether it is necessary and 
feasible to carry out an experiment of game destruc- 
tion. If under “ game” all mammals and non-mammals 
are referred to, it would, in my opinion, be impossible 
to carry out effectively any such experiment as the 
destruction of game in Uganda, owing to the dense 
vegetation and forest in, and adjacent to, fly areas, 
where the game would find a safe refuge. 


3. If only antelope, buffalo, &c., are included under 
the head “game,” the experiment appears in a more 
feasible light. The destruction of these animals could 
be carried out by hunters engaged for the work, or 
by the native population. The cost of an experiment 
carried out on these lines would, of course, depend 
on the amount of game in the area selected for the 
experiment. A few cents for each head killed would 
be sufficient inducement to natives, and it would be 
possible in some districts to organise large hunting 
parties of the natives. 


4, In selecting an area in the Wanda Protectorate 
suitable for an experiment, the distribution of game in 


and adjacent to fly areas, the range of the game, and 
extent of fly areas require consideration. Antelope 
are plentiful in all the fly areas in Uganda, with the 
exception of the north shores and islands of Lake 
Victoria. Of these areas, the most suitable for such 
an experiment would possibly be that part of the 
“ Katwe infected area” lying to the north of Lake 
Edward and the Kazinga channel, and to the west 
of Lake George, and backed by the foothills of the 
Ruwenzori Mountains. The country comprises open 
plains dotted with light scrub, and is easy to traverse 
and hunt in. Game (cobus cob, reedbuck, waterbuck, 
buffalo) is plentiful. Various fly—palpalis, morsitans, 
pallipides, and fusea—are found within this area. 
Dr. Van Someren also found trypanosome infection 
affecting the stock in and near this area. 


5. The area lying along the north shores of Lake 
Victoria would also be suitable for an experiment, but 
owing to the scarcity of game the value of any con- 
clusions arrived at would be doubtful. The scarcity 
of game in this area even now, four years after the 
population was removed from the shores of the lake, 
would suggest that game has played little or no part 
in the maintenance and spread of trypanosome in- 
fections of man in these areas, where the ravages o 
sleeping sickness have been greatest. 


6. Under existing conditions the destruction of 
game as a preventive measure against the mainten- 
ance and spread of sleeping sickness in Uganda does 
not appear necessary. Glossina palpalis is, I believe, 
the sole carrier in this Protectorate of trypanosome 
infection of man. The areas in which this fly is found 
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are known ana defined. These areas are declared 
infected areas and persons are prohibited from entering 
or communicating with them. Provided, therefore, 
that these areas, which generally comprise a two-mile 
strip of country along the foreshores of the lakes and 
rivers inhabited by Glossina palpalis, are maintained as 
prohibited areas, there can be no risk of infection to 
man, there being no carrier of infection outside the 
limits of these areas to which the game would act as a 
reservoir. 


Terms of Reference, section 4. 


7. The extermination of fly, Glossina palpalis, can, 
I submit, be considered as an alternative and possible 
measure for controlling the disease affecting man. 
From observations made while in charge of preven- 
tive measures, I am of the opinion that many of the 
infected areas in Uganda could be rendered fly-free by 
extensive clearing. In addition to any beneficial 
result in controlling the maintenance and spread of 
sleeping sickness, the clearing of the foreshores lying 
along the north of Lake Victoria should be of con- 
siderable economic value, as valuable plantation land at 
present lying within the infected and prohibited areas 
would be reclaimed and populated. 


8. That the extermination of fly by clearing 
measures is feasible is suggested by the success of the 
clearing operations which have already been carried 
out at the ports and ferries on the lakes, and also by 
the extreme clearing carried out lately on the River 
Nile between Masindi Port and Foweira, where the 
banks of the river have been rendered fly-free over a 
length of about 60 miles, the actual fly area on this 
stretch of river totalling about 22 miles in length and 
varying in width from 5 or 6 yards to 200 yards where 
the forest area is dense. 


9. It is true that fly have been caught within the 
‘cleared areas at the ports from time to time, but there 
is, I think, usually an explanation, the fly following 
natives and others from adjacent fly areas, or being 
brought in by dhows. The dhows sailing on the lake 
are, and will be, a source of danger while the areas on 
the shores of the lake remain infected. They are 
often driven into dangerously infected fly areas by 
stress of weather, proceeding afterwards to one of the 
cleared and fly-free ports. It remains, therefore, to be 
proved, I submit, that fly will reappear if clearing 
operations are effectively carried out over extensive 
areas aloug the foreshores of the lakes and _ rivers. 
The extermination of fly by extensive clearing opera- 
tions has, I believe, already been carried out In German 
Hast Africa with success, and similar methods have 
proved successful against other insect carriers of 
disease in Panama and elsewhere. 


10. If the extermination of fly can be carried out 
successfully by the clearing of forest, bush, and scrub 
from the foreshores of fly areas, the question arises as 
to how long it would be necessary to maintain the 
clearings, and whether the vegetation could be allowed 
to grow up again after a period of time. An experi- 
ment on these lines might be carried out on one or 
more of the isolated islands on Lake Victoria. The 
foreshores of two islands should be cleared when fly 
are plentiful and the clearing maintained until the fly 


Professor J. W. W. Srepuens, M.D. 


In attempting to answer the issues raised by 
questions 16* and 17, it will be necessary to define as 
precisely as possible the terms we are using. I shall 
consider ouly those trypanosomes which have been or 
may be mistaken for T. gambiense or T. rhodesiense. 
They may be classified in the followmg way :— 


(A) Monomorphic trypanosomes, z.e., all trypano- 
somes, whether long or short, which have a free 
flagellum. 

1. T. brucez, Plimmer and Bradford, 1899 (or, as it 
may be called, Zululand bruce7). 








* 


* See Appendix A. 


> 


is extinct, and the vegetation then be allowed to grow 
at different periods on the two islands after fly has 
disappeared. It could then be seen if fly will reappear. 
It would be necessary to take strict precaution against 
unauthorised communication with the islands while 
the experiments are being carried out. 


11. An experiment ona larger scale could be car- 
ried out on the mainland in the fly areas lying along 
the north shores of Lake Victoria between Kampala 
and Jinja. The coast line here is regular, the fly areas 
are distributed at intervals along the coast, and a few 
only comprise dense forest. 


12. I regret I can give no figures as to cost of 
clearing in these areas. A careful, systematic exami- 
nation of the foreshores and forests in the fly areas 
would have to be made before even a.rough estimate 
could be prepared. The original cost of the clearings 
carried out on the River Nile near Masindi Port was 
estimated at 3/1. per acre, and the maintenance for 
the following year at about 1l. per acre. After this 
period the natives were expected to keep up the areas, 
much of the land cleared being suitable for growing 
crops on. The areas cleared here were, however, very 
favourable for such an experiment, the fly areas being 
few and far apart and covered with lght scrub for the 
most part, there being little heavy timber to he 
cut. , 


13. The cost of clearing on the foreshores of the 
islands on Lake Victoria would be quite double this 
estimate, owing to the higher rates of wages ruling in 
these districts and the heavier vegetation and forest 
lying on the shores. It would be on this sccount 
necessary to carry the clearings further back from the 
shores than was the case on the Nile. 


14. A scheme for clearing could possibly be carried 
out in connection with the supply of fuel to the 
railway steamers, by which the original cost of clearing 
would be met, or nearly so. This has already been 
done on the Entebbe peninsula, where a trading firm 
was granted the timber rights under conditions that 
the foreshores of the lake were effectively cleared of 
all bush, scrub, &c. In some areas where clearing 
would be necessary the timber cut would be suitable 
for building and other purposes. 


15. No scheme of clearing on an extensive scale 
could be carried out in a short period, owing to cost 
and the heavy demands that would have to be made on 
the labour supply in the Protectorate, which is already 
searce. There should, however, be no difficulty in 
providing a scheme for the gradual clearing of the 
foreshores of Lake Victoria on the lines suggested. 


16. The banks of the River Nile between Lake 
Albert and Nimuli would also be suitable for such an 
experiment, and in these districts the cost of main- 
taining the cleared areas would, I think, be found to be 
small. I have noticed that on the banks where the 
Marine Department has cut fuel for the steamers the 
forest, scrub, &c. has not grown again, leaving a clean 
grass bank. This is probably due to the long dry 
season experienced in this part of the Protectorate. 
Further north, in the Sudan, this is still more noticeable. 
I was pointed out long stretches of clear grassy 
banks, and was told that these were at one time covered 
with thick scrub, which had been cut for fuel. 


D.P.H., The University, Liverpool. 


There are two opposite views as to what trypano- 
some is signified by this name :— 

(a) that it is a monomorphic trypanosome, 
(b) that it is a dimorphic trypanosome. 

(a) The name TJ. brucei was given in 1899 by 
Plimmer and Bradford to a trypanosome in a dog 
brought to England in 1896 that had been inoculated 
in Zululand with trypanosomes derived from native 
game (what particular species is not known). All 
figures and descriptions of this trypanosome published 
in England refer to a monomorphic trypanosome, The 
trypanosomes in old slides made years ago in England 
are monomorphic. Stephens and Blacklock further 
studied this trypanosome carefully and found that’ it 
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was monomorphic, and hence they conclude that the 
name '. bruce? is applicable solely to this monomorphic 
trypanosome derived from Zululand. To indicate this 
fact the term Zululand brucei is convenient in order 
to avoid confusion. 

(b) On the contrary, Bruce and others have figured 
trypanosomes which are dimorphic, from some of the 
old slides made in Zululand from the blood of the 
horse, donkey, ox, monkey, dog, but they bring no 
evidence to show that these slides were made from 
the same strain of trypanosomes as that used for 
inoculating the dog sent to Hngland. We should 
remember in this connection that Bruce had inoculated 
dogs from a variety of wild game, viz., wildebeeste, 
kudu, bushbuck, and buffalo. Bruce and others con- 
clude that the trypanosome from Zululand is identical 
with the trypanosome from the Uganda ox, which is 
admittedly dimorphic. 

The most important fact, however, is that the 
trypanosome named J’. brucei by Plimmer and 
Bradford is still kept alive in Liverpool and that it 
is monomorphic. Hence no dimorphic trypanosome 
can be called T. brucei, and therefore the dimorphic 
trypanosome from the Uganda ox called T. brucei by 
Bruce should not be so called. Stephens and Blacklock, 
who also worked with this trypanosome from the 
Uganda ox, have suggested the name 7’. ugandx for it, 
or, if people are loth to use new names, it should at 
least be qualified as “7. brucez, Uganda.” We have 
then two different trypanosomes :— 

(a) A monomorphic trypanosome T’. brucez, Plimmer 

and Bradford (sens strict) or T. brucei, Zululand. 

(b) A dimorphic trypanosome T. ugandx, Stephens 

and Blacklock or ‘ T.. brucez, Uganda.” 


2. T. evans, Steele, 1885. This is a monomorphic 
trypanosome occurring in cattle, horses, &c., in Africa 
and India. It cannot be distinguished morphologically 
from Zululand brucez, but according to Laveran it can 
be distinguished by biological tests (vide infra), so at 
the present time some authorities consider that T. evans 
and Zululand bruce are identical, others that they are 
not. 

3. T. equiperdum, Doflem, 1901. The cause of 
dourine in horses is a monomorphic trypanosome. It 
cannot be distinguished morphologically from Zululand 
brucez or T. evansti, but it can be distinguished clini- 
cally from the symptoms of dourine and by the fact that 
it is transmitted by coitus and not by biting flies (wide 
also under 7’. equz). Neither of these three trypano- 
somes could, however, be mistaken either for 7. 
gaumbiense or T’. rhodesiense, so we may eliminate them 
from further consideration. 

(B) Dimorphic trypanosomes, t.e., those which not 
only show long and short forms with a free flagellum, 
but in addition short or stumpy forms without a free 
flagellum. 

(a) Without posterior nuclet (z.e., nuclei near to or 
even at the posterior end instead of in the middle of 
the trypanosome). 


4. T'. gambiense, Dutton, 1902, in man. 


5. I. multiforme, Kinghorn and Yorke, 1912, in 
bushbuck, Rhodesia. 


6. T. nigeriense, Macfie, 1913, in man; 

and others unnamed. 

These three trypanosomes are easily distinguished by 
their morphology from the monomorphic trypanosomes 
of the previous group, and the dimorphic trypanosomes 
of the next group, but whether they represent three or 
more species or only one is at present unknown. 

(b) With posterior nuclet. 

7. T. pecaudi, Laveran, 1907. 


8. T. equi, Blacklock and Yorke, 1913 (syn. 7. equi- 
perdum pro parte). 
9. T. ugande, Stephens and Blacklock, 1913. 


10. T. rhodestense, Stephens and Fantham, 1910 
(syn. T’. brucei vel. rhodesiense) ; 

and others unnamed. 

The question of the identity or non-identity of the 
members of this last group is a difficult one. Broadly 
speaking, there are two kinds of tests by which we 
can distinguish trypanosomes : (1) morphological, 
(2) biological. 


(1) Morphological. 


If we accept morphological identity as constituting 
specific identity then all these trypanosomes (7-10) 
are identical, but certain objections to this view may 
be mentioned, 


1. The trypanosome of the rat (7. lewis?) and the 
trypanosome of the hamster (7. rabinowitschi) are 
morphologically identical, but it is generally admitted 
that they are specifically distinct. 


2. If dourine is really produced by the dimorphic 
trypanosome 1’. equi, then, as T.rhodesiense is morpho- 
logically identical with it, they are one and the same 
trypanosome, which is a reductio ad absurdum. 


3. If all these trypanosomes with posterior nuclei 
morphologically identical are specifically identical, 
then it is difficult to understand— 


(a) Why sleeping sickness of the rhodesiense type 
does not occur in West Africa, where dimorphic 
trypanosomes with posterior nuclei oceur. 


(b) Why it does not occur in the French Sudan, 
where dimorphic trypanosomes with posterior 
nuclei (7. pecaudz) oceur. 


(c) Why it does not oceur, so far as is known, in 
Zululand, where morphologically identical try- 
panosomes occur. 


(2) Biological. 

These are open to criticism and are by no means 
universally accepted, but I consider cannot be entirely 
set aside, for in no case have the biological tests 
asserted zdentity where the trypanosomes are distin- 
guishable, e.g. :— 





Morpho- 





——— logically. | Biologically. | Authority. 
T. rhodesiense Distinct Distinct Mesnil and 
and Ringenbach. 
T. gambiense, 
T. brucei, Zulu- Distinct Distinct Mesnil. 
land, and Uganda 
brucei . 











On the other hand, there is discrepancy between 
the morphological and the biological tests in the 
case of trypanosomes morphologically ¢ndistinguish- 
able, e.g.:— 











T. lewisi and Indistin- Distinct Various. 
T. rabinowitschi,| guishable. 
1. brucei, Zulu- Indistin- Distinct Layeran. 
land, and euishable. 
7. evansi, Steele. 
T. pecaudi and Indistin- Distinct Mesnil and 
T. ugande. guishable. \ Leger. 
7. rhodesiense Indistin- Distinct Beck. 
and trypanosome| guishable. 
of mule, Rovuma 
G.E. Africa. 
T. rhodesiense Indistin- | Developmental| Roubaud 
and Uganda | guishable. | i proboscis, and Bouet.. 
brucei. developmental 
in salivary 
glands of 
tsetse-fly. 








It will be evident from what has preceded that no- 
proof acceptable to various authorities can be brought 
forward at present as to the identity or non-identity 
of trypanosomes morphologically indistinguishable. 
Nevertheless, we know that where 7’. gambiense exists. 
trypanosomes indistinguishable from T. gambiense 
exist in the native game, and in regions where 
T. rhodesiense exists trypanosomes indistinguishable. 
from T. rhodesiense also exist in the native game. 
Further, both these trypanosomes are communicable 
to animals by inoculation and by means of the 
bite of tsetse-flies, so that although strict proof is 
not at present forthcoming, yet we believe there can 
be little doubt that in each case we are dealing with. 
the same trypanosome in man and in the native game. 
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Summary. 

1. As no monomorphic trypanosomes have so far 
been found in man, the three trypanosomes, 1’. bruce?, 
Zululand, T. evansi, and T. equiperdum can be left 
out of consideration, These constitute the true 
“brucei” group, 

2. The dimorphic trypanosomes can be divided 
into two distinct groups :— 

(a) those without posterior nuclei: 7. gambiense, 

T'. multiforme, T'. nigeriense. These constitute 
the “ gambiense” group. 


(b) those with posterior nuclei: 7. pecaudi, T. equi, 
T'. ugande, T'. rhodesiense. These constitute the 
*pecaudi ” group. 

It is impossible at present to say with certainty 
whether the members of each group are one and the 
same species or not. 

3. Although the proof is not absolutely complete, 
it is practically certain that 7. gambiense and T. rho- 
destense of man are each identical with the trypanosome 
found in the native game in the regions where these 
respective trypanosomes occur. 


Professor J. L. Topp, M.D., C.M., D.Sc., Department of Parasitology, 
McGill University, Montreal. 


Human TRYPANOSOMIASIS. 


*1-2. In Africa, in England, and in Canada. 1902- 
1903, Gambia ; 1903-1905, Congo; 1905-1907, Runcorn 
Research Laboratory ; 1907-1914, McGill University, 
Montreal, Canada. Observations, as publications show, 
were concerned with the disease from clinical, research, 
and administrative standpoints. So far as my observa- 
tions are concerned, many of the questions can be best 
answered by reference to my publications, many of 
which appeared in the publications of the Liverpool 
School of Tropical Medicine. 

3. (?) 

4. Memoir XVIII., Liverpool School of Tropical 
Medicine (L.8.T.M.). 

5-6. Untreated, declared trypancsomiasis is probably 
always fatal, within, at the most, about four years. 
The incidence of the disease varies greatly. In some 
persons it. seems as though it must be possible for 
individuals to possess a relative tolerance to infection. 
However, these points can only be decided by the 
observation of a large number of persons in a locality, 
such as the Gambia, where trypanosomiasis exists in a 
less acute form than it does in pandemic centres. 

7. Memoir XVIII., &c. I know of no reason why 
trypanosomiasis may not spread and become endemic 
wherever transmitting agents exist. 

8-9. Yes; Memoir XVIII, 
TSP.» VEZ: 

10. Natives often conceal cases from widely varying 
motives. Natives are like children ; tact and considera- 
tion will accomplish anything with them. I can only 
remember two villages in which it was absolutely 
impossible for us to make all the examinations, from 
pricking of fingers to lumbar punctures, that we 
wished. 

11. (See various publications.) Our experience was 
that trypanosomes may sometimes be very much more 
numerous in the peripheral blood than is usually 
taught. 

12. There is a slight rise, irregularly concomitant 
with the rise in temperature; otherwise, I know of no 
quantitative or qualitative periodicity. 

13. Natives often say that infection is greater in the 
rains—most probably because poor feeding and cold at 
that time lower individual resistance, so that existing 
and possibly new infections find immediate expression 
in symptoms. 

14. No. 

15. Until the contrary is proven, for efficient 
prophylaxis the assumption should be that all biting 
flies are capable of transmitting trypanosomiasis. 

16. My opinion of the factors of differentiation 
upon which the classification of trypanosomes depends, 
is expressed on page 263, Vol. 1, No. 2, Annals, 
L.S.T.M. Though somewhat modified by later refine- 
ments of the three means of differentiation, my opinion 
remains much the same as it was. 

17-18. I have little personal experience with the 
appearance of trypanosomes in flies. By comparison, 
through the various means of differentiation, the 
human trypanosomes can probably be distinguished 
with fair accuracy from the trypanosomes which are 
usually parasitic in animals. 

19. I have never seen pathogenic trypanosomes in 
persons permanently resident in places where there 
was no large game and no tsetse-flies. 


L.8.T.M.; Annals, 





* The figures at the beginning of the paragraphs refer to 
the questions in Appendix A. 


20. It has been proved that it is possible for human 
trypanosomiasis to be transmitted, mechanically, by 
the bites of and contact of Diptera other than Glossinx, 
and, also, there is a possibility of infection being 
produced when infected blood touches unbroken skin 
or mucous membranes. The existence of numerous 
cases in places where flies are scanty, furnishes room 
for doubt that transmission by Glossinz can be the only 
method by which the disease spreads. Page 213, 
Vol. 1, No. 2, Annals, L.S.T.M. 

21. Our experiments were negative. 
Vol. 1, No. 2, Annals, L.S8.T.M. 

22-23. There seems to be variation in natives’ 
susceptibility. Proof can only be given through the 
observation of persons known to be infected over long 
periods. The cases examined by us in the Gambia, 
have been kept track of, up to the present, by the 
Commissioners in the district of the Gambia, and it 
is very much hoped that they may continue their 
observations in order that a partial answer to this 
question may be obtained. Our experience led us, in 
Liverpool, to believe that men might become relatively 
tolerant. 

24., 

25. 

26. Their importance probably varies with the 
local conditions, but the history of the spread of human 
trypanosomiasis in the Congo Free State, leaves no 
room for doubt that the introduction of infected 
persons to districts where trypanosomiasis apparently 
did not exist, has been the starting point of pandemics. 
of that disease. 

27. I have not made the experiment. 

28. Experimentation might throw light on this 
question. My personal leaning is that, while some 
species are more or less fixed, each of them may vary 
considerably in character. 

29-33. Trypanosomiasis was common in animals. 
Nothing was known of its origin. There is a great 
deal of cattle in the Gambia, and a fair amount in 
some parts of the Congo Free State. If cattle is well 
cared for, the percentage of animals infected seems to 
be small, and a certain amount of tolerence seems to 
have been acquired by them. The mortality, especially 
among young animals, is great. A systematic examina- 
tion of the cases was made in the localities visited. 
See page 233, Vol. 1, No. 2, Annals, L.S.T.M., and 
Memoir 11, L.S.T.M. 

34-5. Usual African fauna. The records of the 
wild animals examined in Africa by us can be found 
in Memoir 11, Memoir 21, and Vol. 1, No. 3, of the 
Annals, L.S.T.M. The fauna of the West Coast and 
Central Africa,is not nearly so luxuriant as it seems to 
be in the South Central and Middle West Africa. 

36. All of the wild animals, infected with trypanoso- 
miasis, which we killed, seemed to be in good health. 

37. I have seen no part of Africa from which I 
would dare to say that tsetse-flies were always absent. 

38. As arule, rare. Sometimes, as in one buck at 
Kasongo, they may be quite numerous. 

39. I believe that my results are not in entire 
accord with those of other observers. 

40. I have every reason to be satisfied that the 
published papers of Messrs. Kinghorn and Yorke, and 
of many who preceded them, are the truthful, recorded 
results of accurate work. I therefore believe that it 
is possible that wild animals may act as reservoirs, 
from which domestic animals certainly, and perhaps 
man, may become infected. 


Page 215, 
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4], Human trypanosomiasis seems to be one of 
those diseases which cannot be controlled by any one 
method. I believe, in most places, that it can be 
successfully combatted by a combination of many 
methods. They will be the same in principle, whether 
they are destined to prevent human or animal trypanoso- 
miasis. The precise form which the combination of 
methods is to take, will depend entirely upon the local 
conditions existing in the localities to be treated. 
(See “The Prevention of Human Trypanosomiasis 
in Africa,’ Trans. XV. International Congress on 
Hygiene and Demography, Washington, D.C., 
28rd—-28th September 1912). The only difference 
between the methods to be employed will be that the 
measures employed in the prevention of cattle try- 
panosomiasis can be much more radical than is possible 
in the prevention of human trypanosomiasis. 

42, As far as I am aware, nothing has been done in 
the Gambia, and I have no information, beyond that 
which has been published in reports in medical 
journals, concerning the results of the preventive 
measures, which were advised and adopted for the 
prevention of trypanosomiasis in the Congo Free 
State. 

43.—(1) As apreventive measure, neither desirable 
nor feasible. As aresult of extending colonisation, 
evidently more or less inevitable. 

(2) Both desirable and feasible. Desirable because 
the game furnishes a reservoir for various forms of 
piroplasmosis and trypanosomiasis, at least (and 
probably also of other diseases). (Whether the 
Caucasian colonisation of Africa is to come as a result 
of the development of domestic animals, immune to 
African diseases, or as a result of combating, by 
various means, the diseases which make Africa impos- 
sible for most Huropean animals, is a large question. 
At present the weight of opinion seems to be, that the 
diseases must be combatted.) I believe that it would 
be possible to find an area in which the game could be 
killed or sufficiently to ascertain whether its exter- 
mination had any effect of lessening the amount of 
trypanosomiasis. The details of the experiment,—the 
place in which it should be carried out, the personnel 
which would find employment in carrying it out, the 
way in which they would work, the time which would 
be necessary for its completion, and its cost, are all 
matters which must be left to the decision of adminis- 
trators and their advisers. I am (Lancet, Nov. 22, 
1918) entirely in favour of the imstitution of such an 
experiment. In spite of recent publications, which 
seem to tend to invalidate some of Kinghorn’s and 
Yorke’s conclusions, I think that their recorded results 
find their logical sequences in such an experiment, and 
make that experiment necessary to an administration 
which wishes to derive full benefit from the work of 
their commission. 

(3) The German reports seem to indicate that 


clearing operations may be exceedingly useful. They 
should always be used in protecting individual 
buildings, or collections of buildings. The exact 


extent to which they can be used must depend upon 
locally varying economic and topographical conditions. 

(4) I have no personal experience. 

(5) Desirable for treatment and for the isolation of 
the source of infection. (However unsatisfactory the 
records of natives in sleeping sickness camps may be, 
‘there is no doubt that several cases of trypanosomiasis 
in EKuropeans have been cured.) Hxperiments show 
that it is possible, many cases, to persuade the natives 
to send infected persons to villages for detention and 
isolation, and that it is possible to make such villages 
largely self-supporting. 

(6) Destruction of infected stock might be possible 
and advisable in districts where cattle is owned by 
Europeans and imported stock is being brought in. 
I think that more must be learned concerning the 
course of trypanosomiasis in stock before generalised 
destruction of native’s cattle could be advised. 

(7) I know of no efficient method of destroying 
tsetse-flies, 

44, My belief in the desirability of attempting to 
destroy large game in a small area has been stated. 
It is hoped that the normal incidence of disease, 
especially of piroplamosis and tr#panosomiasis, among 
non-immune and uninfected cattle, existing or imported 


into that district, would be greatly lessened, and much 
less than it would be in similar districts where exter- 
mination of large game had not been carried out. 
If such a result were obtained in a comparatively small 
area, it would be distinctly worth while to initiate a 
similar policy over a larger area. I think that the 
experiment could be best carried out in some locality 
probably in southern Central Africa, where Huropeans 
have commenced to settle, by removing game laws, and 
possibly by importing hunters. The game would 
disappear, simply by hastening a process which is 
inevitable if permanent resident European colonisation 
in tropical Africa is successful. I scarcely think that 
a fence would be necessary if the area selected were 
sufficiently large. My impression would be that it 
would be useless to attempt the experiment in an area 
less than 50 or 100 miles in diameter. The amount of 
game that would drift in from the periphery to the 
centre of such an area would be negligible. The 
staff required for the experiment would vary greatiy 
according to the locality in which the experiment is 
carried out. The superintendent, a qualified medical 
man, who had special knowledge of trypanosomiasis, 
with his assistant and entomologist, might find 
opportunities, while engaged in the conduct of the 
experiment, to follow much-needed studies concerning, 
for example, the bionomics of tsetse-flies and the many 
questions concerning trypanosomes and their develop- 
ment and transmission, which can only be settled by 
observations made in the field. The cost of the 
experiment can only be determined by those who have 
local knowledge of the locality in which the experi- 
ment is to be carried out. A moment’s thought of the 
economic value, and the far-reaching results, of the 
experiment, should it be successful, should be sufficient 
to convince one that a considerable expenditure would 
be justified in carrying itout. The details of organisa- 
tion and administration of the experiment, must © 
depend upon local conditions. My experience is that. 
natives, for the sake of the meat, would be delighted 
to assist European hunters by all the means in their 
power. In the Congo Free State soldiers are often 
sent out, singly or in pairs, with a limited number of 
cartridges, say five, to hunt. A strict proof of the 
way in which every cartridge is expended is demanded 
of them. Could not native forces be used in some 
such way in British territory? If the locality in which 
the experiment were carried out were all accessible, the 
number of “sportsmen” who would come into a game 
country, without game laws, would not be negligible. 
The length ot time which would elapse before conclu- 
sions could be made from the experiment would again 
depend upon local conditions. I should imagine that 
an idea of the final results might be obtained after 
two or three years, but that from four to five years 
would be necessary before the experiment could be 
accepted as conclusive. Yorke and Kinghorn’s papers 
have, to my mind, successfully answered all of the objec- 
tions which can be suggested against the proposed 
experiment; it would be part of the work of those 
engaged in the conduct of the experiment to safe- 
guard, by their observations, against every source of 
fallacy. 

45, I know nothing more concerning the treatment 
of trypanosomiasis than has appeared in medical 
journals. 


46. Most decidedly, more information is needed. 


47. There is hardly any point, connected with the 
bionomics of tsetse-flies, of which one can feel that 
knowledge is at present sufficient and exhaustive. 
Food supply, factors governing distribution, mating 
habits, natural enemies and diseases, all require 
investigation. 

48. Mosquitoes are successfully combatted through 
attacking them at a weak point in their life eycle. 
They require water to reproduce. It does not seem 
impossible that a complete knowledge of the bionomics 
of the tsetse-fly might reveal a weak point in their life 
cycle. At present their oniy weak point seems to be 
the slowness with which they reproduce. It might be 
well worth while for those in charge of a station placed 
in a district where tsetse-flies (Glossina palpalis) exist 
in considerable numbers to study the effects of the 
capture and destruction of a considerable number of 
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flies daily, over a period of at least eighteen months to 
two years. 

49. No. 

50. 

51. 

52. 

53, 

54, (See above.) 

55-56-57. In the Gambia Glossina morsitansis called 
Congo fing jolo, a black monkey fly, ‘because the 
natives say the fly will usually be found near bands of 
baboons. On at least one occasion it seemed to us 
that the flies did follow the monkeys. I have only 
seen one place (Vol. 1, No. 1, Annals, Trop. Med. and 
Parasitology, L.8.T.M., p. 62), in which tsetse-flies 
were certainly absent over a considerable period, 
although I have heard of, and seen, other places where 
the flies were either extremely scanty or said to be 
absent. I have sometimes wondered whether a disease 


of the flies might not account for their absence at such 
places. It would be exceedingly interesting to deter- 
mine the limits of such an area, and to examine the 
flies caught at its edges. 

58. 

59. L repeat, several of the questions asked in this 
list can only be answered by experiments undertaken 
in the field by competent persons; and from their 
nature, answers to those questions can only be 
obtained by constant observations made in the field by 
competent observers whose work extends over a period 
of at least two years. The determination to carry out 
experimental extermination of game over a compara- 
tively small area will necessitate the appointment of a 
staff of specially trained workers to secure its proper 
execution. Their necessarily prolonged residence in 
Africa would afford them an opportunity for investi- 
gation, and for finding answers to some of the 
questions, 


Part IV.—Written Statements by Gentlemen who also gave Oral Evidence. 


Mr. Lx. E. W. Bevan, M.R.C.V.S., Veterinary Bacteriologist, Southern Rhodesia. 


I must explain that I have only had a cursory view 
of Surgeon-General Sir David Bruce’s recommenda- 
tions, and have had no personal experience of the 
disease in the country in which his work has been 
carried out. 


As far as Rhodesia is concerned, I am of opinion 
that the gravity of the situation has been greatly 
exaggerated. In spite of the statements of certain 
experts that a very high percentage of game acts as 
reservoirs of a virus—admittedly an exceptionally 
virulent one—which can be transmitted with ease by 
the common tsetse-fly (G. morsitans), local conditions 
obviously being favourable, we find from Dr, May’s 
report that the number of cases detected in human 
beings has decreased since 1909. 


It is at last recognised that the feature upon which 
the Liverpool experts based their opinions that the 
casual trypanosome was a distinct species is met with 
in other and well-known and widely distributed species, 
and I (as well as Bruce) was able to demonstrate to 
the workers in the Pretoria Laboratory that it was 
present in a strain of 7. brucez obtained in the first 
place from Zululand, where this trypanosomiasis has 
in all probability existed for years without, as far as 
we know, causing any appreciable mortality in human 
beings. j 

Therefore, as far as Rhodesia is concerned, I 
consider that, although it is desirable to take active 
measures to eliminate this disease, these should not 
be of a “panic” nature nor so drastic as to draw 
unfavourable attention to this Colony, which under 
present conditions is making satisfactory progress ; 
and I am confident that, with the assistance of expert 
advisers, the medical officers of these Colonies, acting 
upon a practical rather than a theoretical knowledge 
of the conditions which prevail, are competent to deal 
with the situation. 


Fencing.—I do not know the nature of the experi- 
ment which it is proposed to conduct, but a considerable 
experience of fencing in Southern Rhodesia leads me 
to think that any experiment which depends upon 
fencing to control the movements of game is likely to 
fail. 

Only recently a scheme to fence the southern 
boundary of Southern Rhodesia to prevent the illicit 
introduction of cattle from the south had to be 
abandoned, although many miles of fence had been 
erected, because it was found that not only the larger 


wild animals but also herds of small game could break 
down with ease the stoutest fence. 

Also, in a broken country it is almost impossible to 
satisfactorily lay the fence over rocks and kopjes and 
across sluits and waterways. 

The cheapest form of fence in any degree reliable 
will not cost less than 501. a mile. 

Destruction of Game.—Here, again, I can only 
venture to express an opinion on the question as far as 
it relates to Rhodesia. 

Any drastic measure or attempt at wholesale 
destruction of game is likely to cause adverse criticism 
at home as well asin the Colony. My experience of 
organised “ shoots” is that they have always proved 
unqualified failures. It is true that the game may be 
driven from a district for the time being, but it 
returns when the hunters have withdrawn. 

In Southern Rhodesia the “Game Law Consolida- 
tion Ordinance, 1906,” provides for the destruction of 
certain animals under certain circumstances, and until 
recently (3lst March 1913) Government Notices 
No. 216 of 1911 and No. 387 of 1911 provided for the 
payment of rewards for the destruction of wild 
carnivora. 

From the observations of several observers in 
different infected areas it has been found that the 
animals in which the offending trypanosome has been 
most commonly met with are water-buck, hartebeeste, 
reed-buck, and wart-hog, and rarely in a few others. 

I would therefore suggest that war should be 
waged upon these animals in fly areas by placing them 
in the open class under the Ordinance, and by offering 
a reward for every pair of horns (or tusks) brought in 
by hunters (native or European) to certain Govern- 
ment officials authorised to pay them. 

If this were carried out, and natives were informed 
by their Commissioners of this new source of income 
and urged to avail themselves of it, I am confident 
that this source of danger would rapidly diminish. 

This method, in my opinion, is less likely to give 
rise to any opposition and disturbance than more 
drastic measures, which are calculated to defeat their 
own ends. 

I wish it to be understood, however, that this i 
merely my own ‘personal opinion, which may not 
coincide with that of the medical departments of 
Rhodesia, with which I am not conversant, but which 
should be obtained through official sources. 


6th May 1913 


Mr. Lr. Lroyn, B.Xec., Entomologist to the British South Africa Company in Northern 
Rhodesia and lately to the Luangwa Sleeping Sickness Commission. 


The evidence will refer only to Glossina morsitans. 


Question 44.—This experiment, or an equivalent 
one, is necessary to prove or disprove the dependence 
of the fly or the larger mammals. In the event of the 


dependence being proved, the destruction of the game 
animals over other areas would be justifiable, provided 
that no other means of prophylaxis were available in 
the meantime. The experiment is quite feasible, but 
difficult. 
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Tt could be carried out in the Lukasashi Valley of 
Northern Rhodesia, an area which has been examined 
and. reported suitable. The area would be approxi- 
mately 20 miles long and from 6 to 10 miles broad. 
No slaughter would be necessary, as the animals could 
be driven out. A fence would be necessary, but one of 
wire would be useless. A stockade, 10 feet in height, 
would have to be made around the area. 'T'wo villages 
would have to be removed from the area. Observa- 
tions should be continued for two years, and a very 
thorough knowledge of the habits of the fly, such as 
seasonal migration and fluctuation in numbers, should 
be obtained before the experiment was commenced. 

In the event of the fly disappearing, it would not 
be certain whether it had died out or migrated from 
the area. The difficulty of driving out all the small 
antelope, pig, baboons, and carnivora would be great, 
and there would be a tendency for the larger mammals 
to return, necessitating constant patrolling and repairing 
of the fence. 

An alternative experiment is suggested. A  fly- 
proof cage, of dimensions 100 yards long by 50 yards 
broad by 7 feet high, would be constructed and stocked 
with the type of fauna which would remain if the 
larger mammals were eradicated. Large numbers of 
tsetse would be introduced, and observations made as 
to the increase or decrease of the fly. In the event of 
the fly being unable to support itself on such a fauna, 
a number of small antelopes, goats, or sheep would be 
introduced and the experiment repeated. Such an 
experiment should show whether the fly is dependent 
on the larger animals. The two experiments would 
occupy a period of two years and three months, but in 
the event of the first being conclusive, 15 months only 
would be required. The advantages of this experiment 
over the fencing experiment are :— 


The cost would not be prohibitive. 

Control would be simpler. 

Preliminary observations would not be necessary. 

In the event of the disappearance of the fly, 
definite information as to what had become of 
it would be obtained. 


Questions 49-52.—The breeding places of G. 
morsitans on the Congo—Zambesi watershed are now 
well known. They appear to have a close association 
with the game and human paths, fords, &e. (A dia- 
gram illustrating this will be produced and statistics 
given.) The one character common to all the breeding 
places found is that, above the spot where the pupz 
lie, there is always some relatively dark place where 
the mother fly could be concealed during pregnancy. 
The larve are not necessarily dropped in mould or 
other positions where they can burrow, but sometimes 
on hard bare ground, where they lie exposed. The 
breeding places are: under fallen trees or branches, 
in holes in trees, in animal burrows, and in salt licks 
inant hills. There appears to be a definite breeding 
season. 

Question 53.—The number of female flies in an 
indiscriminate catch has been known to be as low as 
2 per cent. and as high as 40 per cent. This pheno- 
menon is believed to be related to the mating habits. 
The male flies accompany a moving object or animal 


Mr. Guy A. KK. Marswatyi, Director of 


In the case of human trypanosomiasis caused by 
Trypanosoma rhodesiense, the view that Glossina 
morsitans is capable of transmitting this organism is 
generally accepted. The next most important 
question is the status of the disease. In the 
“proclaimed area”’ in Nyasaland the number of cases 
has averaged approximately 1:25 per thousand annually 
over a period of four years. This and other considera- 
tions indicate that we have to deal with a disease 
which has been already endemic for some time and is 
not likely to become worse under present conditions. 
The hasty adoption of any dubious prophylactic 
measures is therefore to be deprecated. 

The statement has been confidently made in various 
quarters that the only practical, method of coping 
with this form of trypanosomiasis is by eliminating 
the larger mammals in the affected areas. This view 


in the expectancy of the female flies rising to feed, when 
an opportunity of mating is given. The numbers of 
the sexes are probably equal in any area. 

Question 54.—Experiments in trapping G. morsttans 
by this method at Nawalia proved useless. I know of 
no other proved method of trapping the flies. 

Question 55.—No. There is probably no area in 
Northern Rhodesia where game is not present. 


Proposed question on the relation of G. morsitans to 
small mammals, birds, and reptiles, and the 
effect of such bloods on the fly. 


G. morsitems is willing to feed on any of these. 
Whether it is able to do so or not depends on the 
agility of the animal. The majority of small mammals 
and many birds are nocturnal, and sleep in the hiding 
places which G. morsitans haunts. The fly would 
probably feed upon them when they are asleep. 

The flies are unable to breed on a diet of reptilian 
blood, and soon die if fed upon it in the laboratory. 
They are able to live and breed on a diet of avian 
blood, but this appears to be less digestible than a diet 
of mammalian blood. The effect of this is that the 
undigested blood causes pressure on the developing 
larva, and those produced are, on the average, 4°5 per 
cent. smaller than those bred on mammalian blood. 
This does not necessarily obtain in nature, as labora- 
tory conditions are very artificial in this respect. 

Question 56.—It may be possible to turn to account 
the habits of the fly of breeding close to the paths and 
fords. The experiment would consist in the removal 
of all potential breeding places within two or three 
hundred yards of a piece of road. These would be 
replaced by logs of wood at frequent intervals, and 
slightly raised, which would be coated on the lower 
surface with bird hme. When the female flies searched 
for places in which to hide or deposit pupe, it is 
thought that they would possibly be caught by this 
method. The experiment would be commenced on a 
very small scale, and only extended if likely to be 
beneficial. 

Question 57.—There are several such areas on the 
Congo—Zambesi watershed, surrounded by similar 
country in which fly occurs. The absence of fly from 
these is probably a fortuitous circumstance. If the 
present favourable conditions to the fly continue, these 
areas will be probably invaded by it. The fly appears 
to spread very slowly. 

Question 58.—In the Luangwa Valley, in Northern 
Rhodesia, through the dry season, there is a tendency 
for the fly to move towards the main streams. In the 
early part of the dry season, fly is very rarely seen in 
the immediate neighbourhood of the main river. The 
large mammals make a similar migration to the rivers 
as the surrounding country dries up, and the fly pro- 
bably accompanies them. It is always found, how- 
ever, in the districts from which the partial migration 
has occurred. 

Proposed question on the parasites of G. morsitans. 

A nematode worm and a dipterous parasite have 
been found in the fly in Northern Rhodesia. From 
marks on some of the pupe found in nature a third 
parasite (probably hymenopterous) is known to exist. 


the Imperial Bureau of Entomology. 


has been supported by two lines of argument :— 
(1) That G. morsiitans would be unable to exist in the — 
absence of game; (2) that the antelopes are the only 
significant reservoir of J’. rhodesiense, and that upon 
their removal the fly would become innocuous. 

With reference to the latter argument, the recent 
experiments of Dr. Taute indicate that the attempt to 
discriminate between 17’. rhodesiense and T. brucet 
by morphological characters only may be entirely 
misleading, and serious doubt is now thrown upon the 
statistics of infection by TJ. rhodesiense cited by 
Drs. Kinghorn and Yorke, and also upon the inferences 
which have been drawn from them. Further, if the 
disease is really endemic in Nyasaland and Rhodesia, 
as there is good reason to suppose, the probability 
that man himself may be a reservoir has to be 
considered; a point that has been strangely neglected 
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by local investigators. Indeed, it is by no means 
impossible that man may yet prove to be the only 
reservoir of this particular strain of trypanosome. 

Thus the suggestion that antelopes constitute the 
most important reservoir of the disease remains for 
the present a mere hypothesis, which has yet to be 
established. Until that has been done, this suggestion 
affords no sufficient justification for the destruction of 
game, even upon an experimental basis. 

The alternative contention in support of game 
destruction may be called the “starvation” argument. 
This is generally based upon the fact that in many 
areas G. morsitans is known to have disappeared, or to 
have been much reduced in numbers after the 
- rinderpest in 1896. But data are available in some of 
the cases which indicate that the disappearance of the 
fly cannot be attributed to the absence of food. On 
the other hand, certain observers have maintained that 
G. morsitans is capable of existing in considerable 
numbers in areas where larger mammals are very 
scarce or apparently non-existent. This view finds 
support in the fact that the Luangwa Commission has 
recorded that, in a series of G. morsitans in the 
intestines of which blood could be recognised, no less 
than 15 per cent. contained nucleated cells, and this in 
a district where game is said to be plentiful. 

The suggestion that the starvation hypothesis 
should be tested by a purely experimental eradication 
of game appears to be not unreasonable; but it 
presents certain practical difficulties. In the first 
place, it will be by no means easy to reproduce the 
. necessary natural conditions, and at the same time to 
eliminate all reasonable probabilities of error ; secondly, 
the cost will certainly be considerable, while the 
practical result is dubious. In any case, a policy of 


wholesale game destruction can, at best, be only a 
partial palliative, and is so obviously unsound 
economically that it should not be contemplated 
except as a last resource. 


Major J. Stevenson Hamilton has given a very 
circumstantial account as to the existence of an area 
in which G. morsttans was abundant in the absence of 
game. I would suggest that this area be again care- 
fully examined, for, if his conclusions are confirmed, 
there would be no need for any slaughter experiment. 


The main flaw in the position of those who 
strenuously advocate game destruction lies in the 
fact that they start out with the assumption that no 
other method of controlling the fly is possible. I 
submit that in a matter of this kind the only opinions 
that have any real value are those of men who have 
had actual experience in combating insect pests on a 
large scale. In its present stage the problem of tsetse 
control is essentially one for the entomologist to deal 
with, and there are various lines of research which 
might yield valuable results. Yet hitherto this aspect 
of the question has received but the scantiest atten- 
tion, and adequate control experiments under skilled 
supervision have never been attempted in the countries 
under special consideration. 


I would therefore urge that, before any final policy 
be adopted, and even before experimenting with game 
destruction, a comprehensive entomological investiga- 
tion should be organised under the control of the most 
competent and experienced men procurable, in order 
to elucidate the various points in the life-history of 
Glossina concerning which we are still entirely 
ignorant, and a knowledge of which is essential for 
carrying out any rational measures of control. 


Mr. Ayipmer May, M.D., Principal Medical Officer,-Northerr. Rhodesia. 


In connection with your request for a brief summary 
of the main points of evidence, I shall be prepared to 
offer evidence on any aspect of human trypanosomiasis 
as it occurs in Rhodesia, and suggest for your con- 
sideration that the following points are of special 
importance in this connection. 

(1) The present position of the disease. 

(a) Transmitted by Glossina palpalis (7. gam- 
bzense). 
’ (b) Transmitted by Glossina morsittans (T'. rhode- 
stense vel bruce). 


(2) The failure of the disease to spread under 
conditions which, as far as our present knowledge goes, 
are most favourable, and which may be due to— 

(a) Immunity—7.e., that the disease is an old one 

and the population relatively immune ; 

(b) That the extent to which game is infected with 
the 7’. rhodesiense may not be so great as is at 
present thought, the question being still unsettled 
as to whether the “ fly’ ‘‘ game’ and human try- 


panosomes are identical, though similar morpho- 


logically and in their animal reactions. 


(3) The relationship of game to human trypano- 
somiasis. 

The experimental determination of the relationship 
existing between game and fly. and incidentally between 
game and human trypanosomiasis. 

A locality suitable for such experiment. 

The cost of such experiment. 

The correct interpretation of the results following 
such experiment. 

The interpretation of the results following such an 
experiment will give rise to considerable difficulty. One 
or other of the following conditions will be found :— 

(a) The total disappearance of the fly from the 
area cleared of game. 

(b) A diminution in the amount of fly present. 

(c) Unchanged conditions as regards the presence 
of fly. 

(No importance is attached to the estimation of the 
effect on the infectivity of the fly, since there is at 
present no known method of identifying the trypano- 
some.) 

(d) The disappearance of the fly as a result of the 
removal of game from a selected area cannot be taken 


as a guarantee that similar results will follow such 
procedure carried out elsewhere. (A remarkable 
instance of the persistence of fly after the gradual 
extermination of game can be given.) 

An experiment has been suggested with the idea of 
determining the relationship of fly to mamals, birds, 
and reptiles in an enclosed space under conditions 
approximating as far as possible those found in 
nature. 

The general extermination of game is considered 
to be neither feasible nor desirable. 

The local removal rather than the local extermina- 
tion of game is considered to be both feasible and 
desirable. (This is recommended independently of 
whether or not game acts as a reservoir for the human 
trypanosome.) 

The general removal of healthy natives from 
Glossina morsttans areas is not at present considered 
necessary in view of the absence of any indication of 
the spread of the disease. 

Segregation of the sick is considered desirable 
under certain favourable conditions. 

Pending the discovery of a means for the identifica- 
tion of the trypanosome, the destruction of infected 
stock is considered advisable. 

It is considered that more information and extended 
entomological investigation is certainly required as to 
the bionomics of the tsetse, and in particular as to the 
following points :— 


(1) The influence of the various sources of food 
supply on the breeding capabilities of the fly. 


(2) A further study of the breeding places in 
relation to food, water, seasonal variations, {c., 
with the object of devising a means of attacking 
the fly with a full knowledge of their breeding 
habits and places. In this connection it is thought 
that a much more concentrated effort can be made 
atthe beginning of the insect’s life than after- 
wards. 

(3) The reasons for the limitations of the fly to 
certain areas and their absence from other areas 
apparently in every respect suitable for their 
maintenance. 


31st January 1914. 


270 


DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS : 





Professor E. A. 


I. Is the destruction of the wild game likely to have the 
desired effect, namely, the elimination of the 
“reservoir” of the trypanosomes affecting man 
and domestic animals? Some considerations from 
which it appears not improbable that the destruc- 
tion of the game may leave matters no better, or 
even worse, than they were before. 


1. The reservoir is contamed in ruminants 
generally, not in the wild game alone; that is to say, 
domestic stock, including dogs (see Ann. Trop. Med. 
Parasitol, VII., pp. 235, 236), also harbour, or have 
been proved capable of harbouring, the human para- 
site. Consequently extermination of wild game would 
remove only a part of the reservoir. (Take, as an 
analogy, the Highlands of Scotland, with deer-forests 
and domestic cattle. If a human disease broke out 
there, caused by a microbe capable of living both in 
human beings and ruminants, and transmitted by 
means of a common blood-sucking fly, very little 
good would be effected by destroying the deer, so 
long as the cattle remained.) It has been argued that 
human beings and domestic stock do not form an 
effectively dangerous reservoir, because the trypano- 
some is so rapidly fatal to them. But even if an 
animal lives only a week with trypanosomes in its 
blood, that is quite time enough for it to infect a very 
large number of flies if they have access to it. (Note 
further, that the longer the disease has been established 
in a locality, the more its virulence tends to diminish, 
and infected animals or human beings tend to live 
longer.) 


2. It is impossible to foresee at present with any 
certainty what effect the destruction of the big game 
may have on the distribution of the tsetse-flies. I am 
of opinion that the destruction of the natural food of 
the flies in the jungles may cause the flies to migrate 
towards human habitations, where they will be more 
effective than at present in spreading infection 
amongst human beings and domestic stock. To this 
suggestion it has been objected that human habita- 
tions are in cleared areas, where the fly will find no 
shelter. But in Uganda, at least, native huts are 
often in the midst of dense bush, and still more often 
surrounded by banana-plantations in which the fly 
swarms. (Note that the pupe of Glossina palpalis 
were first found in nature by Dr. A. G. Bagshawe in 
the soil in banana-plantations.) It would be possible 
to order clearance of the jungle in such cases, but it 
would hardly be possible to order the destruction of 
the banana-plantations, which furnish the staple food 
of the natives. 


I think, therefore, that the disturbance of the 
natural conditions of the tsetse-flies would be 
dangerous to human beings. 


Conclusion.—If any destruction of the wild game 
is to be carried out, it should be done at first experi- 
mentally and tentatively in a limited area, in order 
to obtain accurate knowledge of the effects produced 
by such measures. 


Il. On the feasibility of nieaswres for the extermination 
or reduction of tsetse-flies. 


1. Generalities with regard to the life-history of 
tsetse-flies. The genus Glossina is viviparous, that is 
to say, the tsetse-fly does not, like the common house- 
fly, lay an egg from which is hatched out a maggot, 
which in its turn feeds, grows, and becomes, when 
full-fed and full-grown, a quiescent pupa. In tsetse- 
flies the egg is retained in the oviduct, which functions 
as a uterus; the egg hatches there, and the larva is 
nourished by the secretion of special uterine glands 
until full-fed. It is then extruded by the fly as a 
full-grown maggot, which wriggles about for an hour 
or so, buries itself or seeks shelter, and becomes a 
pupa, from which the adult fly emerges in due course. 

Thus there are practically only two free stages of 
the tsetse-fly; (1) the adult fly i (2) the full-grown 
maggot and pupa. 


Mincury, F.R:S. 


2, Differences between the haunts and habits of 
Glossina palpalis and G. morsitans. 


(a) Hants.—It is a curious but well-known fact 
that Glossina palpalis always occurs in the vicinity of 
water, lakes, rivers, pools, &e. There is nothing known 
with regard to the habits of the fly to explain this 
peculiarity of its distribution. That mosquitoes, for 
instance, occur near water, is easily explained by the 
fact that the larval stages of these insects are aquatic. 
The viviparous tsetse-fly, on the other hand, is entirely 
independent of water so far as its reproduction is 
concerned. 


G. morsitans, on the contrary, is not limited in its 
distribution to the vicinity of water, but occurs far 
from it where other conditions are suitable. ' 


(b) Habits —The knowiedge which has accumulated 
in recent years shows that there are noteworthy differ- 
ences between the breeding habits of the two species. 

G. palpalis drops its larve on the ground and they 
burrow into earth and pupate there. 


G. morsitans, on the other hand, appears never to 
scatter its larvee on the ground, but always to deposit 
them in holes in trees, in sheltered places under tree- 
trunks, or in holes in the ground (Jack, Bull. Hntom. 
Research, Il., pp. 357-361; Lloyd, Ann. Trop. Med. 
Parasitol. VII., pp. 289-292.) 


For these differences in the habits an explanation 
must be sought in the natural life-conditions of the 
two species. 


3. Birds as natural enemies of the tsetse-fly.—tlt is, I 
think, doubtful, if the adult fly suffers much from the 
attacks of birds. There are probably but few birds 
which could capture a tsetse-fly on the wing. On the 
other hand, there can be no doubt that the pupal stage 
of the tsetse-fly is the most vulnerable part of its life- 
history, and that the pupe are preyed upon readily by 
birds, especially by gallinaceous birds such as the 
guinea-fowl, francolin, &c., birds which have the habit 
of scratching up the ground in search of food—a habit 
easily observed in the common domestic fowl.* Jack 
(l.c.), whom Lloyd (1c.) confirms, finds that all the 
ground under the bushes is scratched up by guinea- 
fowl and that it is useless to search for the pupe of 
G. morsitans there; both these observers agree that 
the propensity of the fly to deposit its pup in trees 
and holes is an instinctive habit for protecting its pup 
against their worst enemies, the guinea-fow] and 
francolins. If this be a correct explanation of the 
peculiar breeding-habits of G. morsitans, why is G. 
palpalis able to deposit its pupe in the ground with 
impunity ? As mentioned already, this fly always 
breeds near water. Can it be that the vicinity of water 
is avoided by gallinaceous birds for some reason, such 
as perhaps the presence there of some foes dangerous 
to them? This is a question for ornithologists to 
decide; but I venture to put forward the following 
suggestions as a working hypothesis which should be 
tested by naturalists in the teld:—that Glossina 
palpalis, which deposits it pup on the ground, can 
only breed in localities where its natural enemies, the 
gallinaceous birds, are absent or scarce, and there- 
fore (?) is confined in its distribution to the vicinity of 
water, while G. morsitans, having acquired the instinct 
of depositing its pupe in sheltered places, can breed 
wherever there is jungle sufficient to shelter it. If this 
supposition be correct, the difference in the distribution 
of the two species would receive a simple explanation. 


(N.B.=-Ogilvie Grant, in “A Hand-Book to the 
Game-Birds,” Lloyd’s Natural History, mentions three 
species of gallinaceous birds which occur especially in 
the vicinity of water, namely, Francolinus adspersus, 
Western South Africa (Vol. L, p. 124); Numida 
coronata, Hastern South Africa (Vol. IL., p. 91); and 
Numida cornuta, Western South Africa (Vol. IL., p. 92). 








* Compare especially Prof. R. Newstead’s Report on the 
Habits, &c., of the Common House Fly (Liverpool, 1907) as 
regards the efficacy of fowls in destroying the larve and 
pupee of the fly. 
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It will be noted that none of these species occur in the 
regions infested by Glossina palpalis; if introduced 
there, they might be effectual in keeping down the fly. 
I am informed that gallinaceous birds in general prefer 
dry ground to scratch in; possibly these water- 
frequenting species might be an exception to this 
rule.) 


4. Reduction of the Flies.—In any case there is no 
doubt that the gallinaceous birds are great, perhaps 
the greatest, enemies of the flies, scratching up their 
pupe and devouring them readily, and I suggest that 
the following measures should be adopted with the 
object of reducing the numbers of the tsetses in the 
fly-belts :— 


(a) That keeping domestic fowls should be en- 
couraged as much as possible round villages and 
habitations, especially in the banana-plantations 
in the localities infested with G. palpalis. 


(b) That guinea-fowl and other wild gallinaceous 
birds should be protected as much as possible in 
the jungle near human settlements, and the 

_ gallinaceous contingent should be reinforced by 


the introduction of the Indian jungle fowl and 
other suitable species.* 

(c) That in mors¢tans-areas all hollows and shelters 
in tree-trunks near the villages should be sys- 
tematically stopped, tarred, or in some other way 
rendered useless for the flies to breed in. 
(Probably it would only be necessary to do this 
up to a few feet from the ground.) 

Conelusion.—The habits of the tsetse flies and the 

problem of the possibility of reducing their numbers 
should be studied carefully on the spot by competent 
entomologists working in collaboration with ornitholo- 
gists. In a limited or enclosed area experiments should 
be carried on to test how far a reduction in the 
numbers of the tsetse-flies is effected by the presence 
of gallinaceous birds or other factors, natural or 
artificial, in the environment. 








eat fly-pupz, might indirectly, by their habit of destroying 
snakes, help other gallinaceous birds to maintain their exist- 
ence. The megapodes or brush-turkeys would probably be 
extremely efficient as destroyers of pupze,and like the pea- 
fowl, they can be semi-domesticated. 


Mr. SHEFFIELD Neave, M.R.C.S., M.R.C.P. 


The question as to the advisability of the destruc- 


tion of game on a wholesale scale depends more on the’ 


theory that G. morsitans conveys disease to man by 
means of trypanosomes than anything else, as the area 
occupied by this fly is so much more extensive than 
that by G. palpalis, and I propose to consider this 
theory to the exclusion of the question involved by 
G. palpalis infection. 

A. The evidence of this theory depends chiefly on 
the work of Kinghorn and Yorke in respect of Z. 
rhodesiense. Shortly, these workers found a trypano- 
some in the blood of big game, said to be conveyed 
by morsitans, 

(1) which, in their opinion, was identical in its 
morphology with that found in fatal human 
cases, 

(2) and which, in a number of experiments with 
animals infected therewith by morsitans, 
showed a very similar pathogenicity. 


Hence they concluded that the trypanosome was 
the same in the two cases, and that big game contains 
in the Luangwa valley a reservoir of trypanosomes 
pathogenic to man. 

This evidence, although tending towards their con- 
clusions, I maintain, is not scientifically or accurately 
conclusive. 


(1) As to morphology of trypanosomes: this has 
been shown over and over again to be a very 
uncertain guide. R. Koch and others have 
pointed out that the forms of known patho- 
genic trypanosomes vary very much in the 
same species both as to measurement, form, 
and position of the nucleus, and that they 
are not pathogenic to one species of animal 
only is, of course, accepted. So that by 
obtaining much the same measurements and 
finding much the same shapes and arrange- 
ment of organs in two trypanosomes, one 
does not get any more than negative 
evidence in favour of their being identical. 

Kinghorn and Yorke’s main theory as to the 

posterior nucleus has been shown to be 

otherwise than proved. 

(2) Pathogenicity for animals being to a great 
extent similar in two trypanosomes is not a 
definite proof, and is only, again, negative 
evidence of the two being identical, though, 
of course, that evidence should receive proper 
and adequate weight in estimating its value, 
such as it is. 

(3) Again, the whole is based on the supposition 
that the human trypanosome was conveyed 
to man by G. morsitans, and there is no 
direct evidence of this; in fact Taute’s 
single experiment on himself would, as far 
as it goes, point to the contrary, as well as 
the fact that the four white men representing 


the first cases on record attributed their 
infection to a severe bite quite different to 
that of G. morsitans. 


It has been contended thatit is contrary to morality 
and against law to experiment on humans, other than 
oneself, in the laboratory by letting G. mersztans feed 
on them, but an experiment in nature is worth a 
thousand laboratory experiments, and is not this now 
going on every day in the Luangwa valley? And 
what is the result? Although 16 per cent. of the big 
game is said to be infected and morsitans swarms 
in myriads, yet May shows there are fewer cases to be - 
found than at his first examination. 


B. Bruce’s theory that J. rhodesiense is nothing 
else than 7. brucez must carry great weight, seeing the 
impossibility of identification by morphology only, 
and the likelihood of cases in South Rhodesia having 
been misdiagnosed as malaria, and this the more so now 
that cases of trypanosomiasis have been also there 
discovered. This theory, if correct, tends to show 
that this form of human trypanosomiasis has been with 
us from the commencement of our tropical inquiries 
at any rate, and is no new thing. 

His theory is also much supported by the difficulties 
with which the identification of a trypanosome is beset, 
considering the great variability in form, pathogenicity, 
chemo-resistance, virulence, and in development under 
different circumstances that this organism displays. 
In fact the present confusion makes one inclined to 
think that owing to mutability, varieties are apt to be 
raised to the level of species, as in the case of the 
higher animals. 

In conclusion, I would urge that, as there is no 
new and terrible danger which is increasing, and as 
the new partial discoveries point to no new epidemic, 
it is not right on half evidence and half-digested facts 
to take so radical a measure as to condemn the big 
game (and on the same grounds, if some doubtful 
trypanosome is found, all and any of the mammals) in 
a fly country to extinction. I would therefore plead 
that further facts be collected to prove or disprove the 
theories of the advocates of such a course before 
proceeding to the slaughter. 

In respect of an experiment of extermination of 
game in a localised area, I can only heartily recom- 
mend it as being feasible, not precluded by excessive 
expense, and being probably more instructive than 
any other single experiment. 


In my opinion, two localities should be chosen (a) 
in the Luangwa valley, where the climate is of a 
sufficiently high temperature to permit of the proper 
development of the so called 7. rhodesiense in G, 
morsitans, (b) some other colder climate, possibly in 
Southern Rhodesia. 

No doubt the question of more than one experi- 
ment and the extent of the area to be involved depends 
on that of funds, but of this I have no cognisance. 
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Of course, a control area immediately adjoining 
would have to be carefully studied, commencing as 
soon as possible, unless it were necessary to previously 
study the area to be enclosed itself, prior to enclosure. 


This latter course would, however, not be necessary, 
in all probability, if the former were undertaken, and 
would have the drawback of much delay. 

2nd November 1913. 


Sir ALFRED SHarpE, K.C.M.G., C.B. 


T take it that the zmmediate cause of the appoint- 
ment of this Committee is the result of Dr. Yorke’s 
investigations, the views he has publicly stated, and the 
proposals he has made for experiments in the way of 
game extermination in Africa. 

It has been shown that G. morsttans is capable of 
infecting man with trypanasomiasis, and that “ game” 
acts as a reservoir. We have not yet, however, 
sufficient evidence as to what “game” is capable of 
so acting. My experience is that G. morsitans attacks 
practically every form of life in the bush, not only 
“big game,” but monkeys, birds, snakes, crocodiles, 
lizards, rats, &c. Dr. Yorke, in the various papers he 
has read, generally uses the expression, “big game.” 
He says: ‘Investigation has made it perfectly clear 
‘“‘ that the main reservoir of the trypanosomes of man 
* and domestic stock is the big game.” What does 
this include ? This is the very first and essential 
matter we want settled. If only the larger wild 
animals acted as a reservoir, it is perhaps conceivable 
that by a wholesale organized system of slaughter all 
these larger animals might, in the course of years, be 
exterminated. If, however, the smaller animals, such 
as monkeys, bush-pig, badger, rock-rabbits, &c., are 
capable of acting as reservoirs, extermination with such 
means as we can possibly command, even at a vast 
expenditure, would be an impossibility in such a 
country as Africa. If, moreover, birds, lizards, snakes, 
crocodiles, rats, &c., can act as reservoirs, the impossi- 
bility is more apparent still. Dr. Yorke speaks of 
“big game” and “small vermin.” Referring to the 
latter, he said in a recent paper read before the 
Zoological Society : ‘‘ They are to a considerable extent 
“ nocturnal, and although G. morsitans does occasion- 
“* ally bite at night this is exceptional,” but 
we must know definitely whether or not even ‘‘ vermin” 
can act as a reservoir before we can form any opinion 
as to the advisability of game extermination experi- 
ments. Doctors Yorke and Kinghorn found that wart- 
hog, for example, were affected to the extent of 11 per 
cent. I doubt the feasibility of an attempt to ex- 
terminate wart-hog in any district. 

Once it is granted that most forms of life act as 
reservoirs, it becomes obvious to anyone who has 
personal acquaintance with tropical Africa that ex- 
termination is quite impossible. All native stock 
would have to be killed—cattle, goats, sheep, dogs. 
Indeed, to make any such experiment complete, all 
natives would have to be removed. Monkeys, “ vermin,” 
every form of life would have to be destroyed or 
removed. 

It has been suggested that “ experiments in limited 
areas” should be made, but fly (in Nyasaland and 
Northern Rhodesia, at any rate) ranges over huge 
districts, and to include the whole of any area which 
at any season of the year might hold fly would mean 
dealing with a vast area. Yet, such experiment 
would be incomplete and inconclusive unless it were 
made quite certain that there was no possibility of 
incursion into the area dealt with, by fiy (or animals) 
from outside. 

It is one thing to say: Let all animal life be 
‘exterminated, it is another to carry it out. Take, 
for example, lions and leopards; they are pests in 
Africa, everyone destroys them when they get the 
chance ; -there can be, I should say, little doubt that 
they get freely bitten by tsetse-fly, and act as reser- 
voirs; how are we to exterminate them in such a 
thinly populated country as Africa ? 

With regard to the connection between game and 
fiy, I gather that from the point of view of Dr. Yorke 
this question is comparatively unimportant to some 
extent, as he does not desire to maintain that fly 
depends on game for existence; he only wishes to 
separate them (by killing the game), and hopes that 
in due course fly will become innogtious. As, however, 
this question will no doubt be considered, I may state 


that of late years I have come to the conclusion that 
the presence of big game is not in any way necessary 
for the existence of tsetse-fly (of any variety). In 
Nyasaland and Northern Rhodesia there are striking 
examples of practically gameless country with plenty 
of fly, and flyless country with plenty of game. I think 
that most men with experience of varied districts 
of Central Africa have arrived at this opinion. 

I enclose notes made by me in 1910 on the habits 
of G. morsitans in Nyasaland and adjoining territories. 


[Extracted from the Bulletin of Entomological Research, 
Vol. I., October 1910. ] 


Norrs oN THE HABITS OF GLOSSINA MORSITANS IN 
NYASALAND AND THE ADJOINING TERRITORIES. 
By Sir Atrrep SHarRpPs, K.C.M.G., C.B., Governor 
of the Nyasaland Protectorate. 


Throughout the Nyasaland Protectorate there are 
many areas which are infested by Glossina morsttans : 
and this species is also to be found in North-Eastern 
Rhodesia, and in German and Portuguese territory 
bordering on Lake Nyasa. I have been frequently 
through all these territories during the last twenty-two 
years, and know them well. 

From my observations, made very carefully during 
the last six or eight years, the opinion I have arrived 
at in every case is that fly-areas have neither diminished 
nor increased during the time I have known the 
country. It is impossible to say what are the exact 
conditions which are suitable in any district for the 
existence of tsetse-fly. Within a fly-area it does not 
follow that fly will be found throughout, nor on all 
days, nor at all seasons. To speak of a “fly-belt” - 
gives a wrong impression. <A “fly-area” has more 
or less definite limits, and within this area fly may 
be found, sometimes in one part, sometimes in 
another.* It is‘possible to go through a fiy-area many 
miles in extent on some occasions without meeting 
much fly; on other occasions they may be found 
thickly throughout. The season of the year has a 
great deal to do with this, but there are other causes 
which it is impossible, as yet, to define. For example, 
between the settlement of Zomba and the Mlanje 
Mountains, a distance of about 40 miles, hes an exten- 
sive plain. Horses or cattle can be driven across from 
Zomba during the months of May or June without 
meeting any fly at all; later in the year, say October, 
‘they would have to pass through about 25 miles of fly. 
On the advent of the first rains in November there is a 
noticeable diminution of fly; bat they are still found 
more or less in this particular area until the arrival of 
the cold weather in April and May. : 

My own opinion, which I have expressed on various 
occasions before now, is that the existence of wild 
game has very little, if anything, to do with the exist- 
ence of any species of tsetse-fly. At the time when 
rinderpest visited Nyasaland there was a noticeable 
decrease in the quantity of big game in some of the 
districts where tsetse-fly exists, especially as regards 
buffalo, but I have never noticed that this had any 
effect on the presence of Glossina. In Nyasaland the 
common kind of tsetse is Glossina morsitans. In 
certain areas fusca is found,! but no palpalis. 

Within a fly-area, as already stated, the quantity 
of fly met with varies at different times of the year, 
and I am inclined to think that the prevalence of 
strong winds to some extent drives the insects away. 
* The fact that the terms ‘“fly-belt” and “ fly-area”’ are 
frequently used as though they were interchangeable is apt to 
cause confusion. It would be well therefore to restrict the 
term “fly-belt” to country in which Glossina is actually 
existent ; whereas the word ‘ fly-area” would have a wider 
seuse, signifying a district which is liable to be infested by 
tsetse, either wholly or in part. Thus evidence as to the 
alteration of fly-belts would not necessarily be in conflict with 
the author’s view that the limits of fly-areas are stable-—ED., 
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I have not noticed that any special soil, bush or 
herbage seems to attract them. So far as morsitans is 
concerned it is certain that water is no attraction to 
them; nor have I observed that the presence of fly 
is in any way associated with sand. In Nyasaland, 
Glossina is never found in open grass country; it is 
only found in bush, not necessarily dense forest, but 
country scattered with trees which give shade. G. 
morsitans is seldom found above 3,000 feet in Nyasa- 
land. 

While I hesitate to give a decided opinion on the 
- question whether morsitans is entirely dependent for 
its existence upon the blood of wild mammals, a point 
which is perhaps better answered by scientitic men, yet 
I can say that out of innumerable tsetse which I have 
caught I have never found one which had any trace of 
blood in the abdomen, with the exception of flies 
caught in the act of feeding either upon myself, upon 
natives, or animals; and the impression which I have 
formed is that tsetse-fly are no more actually dependent 
upon the blood of mammals for their existence than 
are mosquitos. Unless I am right inthis opinion, I am 
at a loss to understand how the enormous numbers of 
tsetse-fly which are found in some areas can exist, as in 
many of those areas game is either extremely scarce 
or almost non-existent. In Nyasaland it is distinctly 
noticeable that many of the fiy-areas are almost des- 
titute of game, whereas, on the other hand, some parts 
of the country where game is most abundant, such as 
the valley of the Rukuru River, are entirely free from 
tsetse ; and in this locality, as in others, buffalo are 
fairly abundant. At the north end of Lake Nyasa, 
before the advent of rinderpest, there were many 
thousands of buffalo, but no morsztans. 
’ Tam acquainted with villages which are situated 
inside fly-areas, and wherever the natives build their 
villages in such localities and clear ground for their 
food-gardens tsetse immediately disappear from the 
cleared ground. I have often noticed that, when 
approaching these villages from the bush, fly which 
are following the carriers, or are actually upon their 
persons biting them, will gradually disappear after 
entering the cleared ground, and by the time the 
village is reached no fiy can be seen. On the other 
hand, I have known cases where villages have been 
abandoned, and after a time, as the natural bush has 
grown up, the flies have reappeared in places where the 
native food-plantations formerly were. 

I have known many cases, especially in the country 
lying between Tanganyika and Mweru, where native 


villages situated in fly-areas have possessed catile; 
noticeably so in the case of the powerful chief Nsama. 
In these instances the cattle were always kept either 
inside the village itself, or else were only allowed to 
feed immediately outside, and were always herded by 
boys to prevent their straying into the bush. Goats, 
however, are found in all villages in Nyasaland, 
whether in fly-areas or not, and it is certain that the 
bite of morsitans may have little or no effect upon 
these animals. On the other hand, I have been 
informed by natives living in fly-areas that if goats are 
brought by them from other districts where no 
tsetse-fly exist, they frequently sicken and die. I 
cannot myself vouch for the truth of this. 


Generally, it will be gathered from the foregoing 
remarks that my opinion is that the presence or 
absence of big game has little or nothing to do with 
the existence of fly. I know that this opinion does not 
coincide with that of Mr. Selous, whose experience is, 
I think, principally confined to Africa south of the 
Zambesi.* I can only say, however, that my observa- 
tions during the last six or eight years have been very 
carefully made, that the conclusions I have given have 
been very carefully arrived at, and that they are 
shared, I think, by many careful observers in Central 
Africa. / 


Statements are made from time to time by persons 
who may even have spent some years in tropical 
Africa—notably so in Nyasaland—that tsetse-fly is 
“spreading.” As already stated, I do not think that 
* fly-areas”’ alter their limits to any appreciable extent. 
Those who make these statements do so, no doubt, 
because they honestly believe them to be true, but 
I know from personal experience that in many cases 
fly has existed in the supposed new areas for the past 
twenty years. There are various causes for fiy being 
now more noticed :—More attention than formerly has 
been called to the subject; cattle are now kept by 
natives in districts where formerly, owing to wars and 
raids, there were none; large native settlements have 
altered their locations (notably at Fort Johnston, at 
the south end of Lake Nyasa), and as the old clearings 
grew up fly appeared. Increased transport by ox- 
waggons has revealed the existence of fly also in places 
where it was not noticed before. 





* Mr. Selous, since his journey to the Soudan, has altered 
his views. In a letter to Zhe Field’ he stated that in the 
Soudan tsetse fly did not appear to be dependent on game. 


Mr. J. O. Saircore, M.B., B.Ch., M.R.C.P. (Edin.), Medical Officer, East Africa. 


Suggestions on the Limitation 
and Destruction of Glossina morsitans. 


J.—<* Primary Fry Centres”: THEIR INPLUENCE 
ON THE DISTRIBUTION OF G. morsitans. 


Several months’ constant travelling in the “ pro- 
claimed area” had led one to conclude that there are 
at least four “ primary centres,” situated as shown on 
the map as follows :— 


No. 1. Opposite Rifu, near Patsanjoka Marsh. 
No. 2. N.W., W., S.W. of Kuti Marsh. 
No. 3. At Nyansato, near the Chitawa Marsh. 


No. 4. Along and on each side of the Lingadsi 
River between long. 38°8' and 34°13’ E. 


The main reasons why these are defined as “ primary 
centres” are: (1) Fly are found here, and numerous, 
throughout the year. (2) They are present at these 
situations when there are none or extremely few else- 
where, when the whole country is bare of grass, the 
trees without foliage, and the ground baked hard. 
(3) These are the only areas where water is actually 
above the earth’s surface or not any great depth below, 
e.g.,at the Lingadsi River the centre is almost definitely 
limited in length by the water and moisture in the 
river bed. At Patsanjoka the water is present through- 
out the dry season. At Kuti and Chitawa it dries late, 
but here it is seen that although these- marshes are 
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superficially dry, yet during late October and early 
November, before any rain, fresh grass already springs 
up and trees begin to put on green foliage in the low- 
lying country near these marshes, markedly in con- 
trast to other parts of the district, z.e., the portions 
between Nsadzu—Waya—Matumba to Mtalamanja. 
This is somewhat raised undulating broken country 
with fairly rocky surface. (4) It is in these situations 
that the fly can best feed during the long drought 
season. There are herds of eland and buffalo at the 
Lingadsi, waterbuck, hartebeeste, and eland at Nyansato. 
Various species of large and small game are found at 
Patsanjoka and Kutidambos, and numbers can be seen 
at various times resting in the shade during the heat of 
the day. (5) At these places it is light forest with 
fairly short grass, here and there open glades, and not 
far from water. This combination is ideal for both 
game and fly. The latter feed as the game come to 
and from water and the light forest enable them to 
easily see and follow the game. Heavy forest and thick 
high grass impede the flight of fly, and moreover they 
are unable to see any distance. They are sometimes 
found at these situations but not in any numbers. . 
The fact that the fly are found at the above- 
mentioned centres all the year round and that they 
still exist here at the height of the dry season when 
there are few or none elsewhere, makes it quite 
reasonable to suppose that they breed at these places 
—and that it is from these centres that “extensions ” 
along connecting forest are sent out as soon as these 
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connections become suitable. This is actually observed 
to take place. During May, June, and early July fly 
are found few in number, but may be seen constantly 
along routes where during August and September they 
absolutely disappear or are present in almost negligible 
numbers or only at odd times. This applies to almost 
all the main routes except just at and opposite the 
four centres indicated. 


Late September, October, and November show a 
distinct but gradual increase, and fly become evident 
in situations during November, before the rains, as they 
were early in May. Radiations from these centres 
begin about this period so far as the physical characters 
of the country, the large garden clearings, and the 
seasonal conditions allow. With the onset of the 
rains the spread increases, as more suitable situations 
are created. The rough stony country becomes a habitat 


and other breeding centres—“ secondary centres’’— — 


are established, and fly increase pari passu until the 
rains are over, the streams dry, the grass withered, and 
the hot season with its bush-fires once more performs a 
natural prophylactic measure. 


On regarding the subject from this aspect the 
point I submit and advocate is that. the forest con- 
nections along which radiations take place be attacked, 
cut off or otherwise dealt with early during the year 
about May, so that the actual “ primary centres” 
delimited in any district at the height of the previous dry 
season areisolated. After this has been performed all 
the trees of all sizes in these centres indiscrimately cut 
down and left lying to dry and ultimately, when the 
whole country is parched and dry, grass-fires being 
strickly prohibited during this period, by the end of 
July or August wholesale and extensive burning over 
these areas, commencing from the side of the “ exten- 
sions,” and progressing towards the main and isolated 
body of fly, thoroughly carried out by a gang of natives. 
At Kuti, Nyansato and Patsanjoka (Rifu) this could 
be done, and with special ease at the lastsituation. At 
Lingadsi it would be difficult, but sufficient could be 
done here to prevent a southern extension which links 
up with the north arm of the Nyansato during the 
rains. 


a 


f ‘“‘extensions’’ depend on primary sources, upon 
which they undoubtedly do, then it must needs follow 
that the limitation or lessening of their numbers must 
lessen the formation of “ secondary centres’ and their 
* extensions,” and therefore the whole distribution and 
numbers of fly. 


Game plays a minor part in the actual habitat of 
G. morsitans. It is true that at the above-mentioned 
areas game is plentiful and that blood is necessary to 
the life of the fiy, but there are numerous situations 
where game are present, in this same prohibited area, 
where fly are not found and where fly though present 
during the wet season are absent during the dry. 


Ii—THe Hrrect or PRoPHYLACTIC FOREST 
CLEARING ON G. morsitans. 


With a view to indicate the results of even moderate 
clearings of some 150 yards around villages in the “ pro- 
claimed area” a few observations may well be recorded. 
Before such measures were adopted it was noticed that 
clearings made for agricultural purposes by the 
inhabitants of a certain chain of villages, east of 
Mtalamanja, lying north and south of the River 
Lipimbi along its course to Lake Nyasa, showed a 
decided effect, as compared with other parts of the 
district, on the distribution of G. morsitans, which was 
further emphasised by the clearing of the areas in the 
vicinity of these villages. African villages as a rule 
have more or less quite definite patches of forest, ight 
or otherwise, surrounding them, for various reasons. 
The paths from such villages leading to main roads 
and gardens and water supplies and neighbouring 
villages traverse these patches and it is at these 
positions that fly are found. Where there are groups 
of villages arranged somewhat in continuity one does 
not find much game immediately near or between such 
habitations, at any rate not duriits the day, yet fly in 
fly districts are invariably present in such situations if 


the conditions are not unsuitable, 7.e., intervening 
*“dambo” areas, sandy soil near the lake, and rough 
rocky elevated country with little vegetation imland, 
Such places are unsuitable for much vegetable growth, 
superficial moisture is ‘absent, and subsoil water is 
probably at a great depth, forest cannot support itself, 
and without its continuity, however irregular, fly 
cannot exist in any numbers. Travelling through such 
areas fly are not seen, nor are they found feeding on 
game shot in these ‘“dambos”’ except when near the 
fringe of forest harbouring the fly. It is observed 
that in favourable places some distance from thick 
fly “centres” one finds small belts or rings of fly 
congregated round villages and in forest patches on 
one or other or both sides of the roads between villages 
in fluctuating numbers dependent on the seasons. So 
that the villagers are constantly fed on for greater 
part of the year by these fly both in and every time 
they leave or return to their villages. It is obvious 
that villages must be situated, if inland, in such 
positions. Forest is to the native not only an indi- 
cation of arable land but is also a protection from heat 
and weather conditions. The timber and grass is 
utilised for building purposes and fuel. Water supplies 
must also be near at hand. As the aboye, 7.e., forest 
and relative humidity, together with the natives, their 
sheep, goats, and dogs supply all the wants of the fly, 
the fly therefore persist in the habit of frequenting these 
haunts. It is seen that along. the river Lipimbi the 
rough continuity of villages, z.e., 19 over a distance 
of some 83 miles, their garden clearings, &c. has per- 
formed a natural division of the fly belt at the junction 
between its southern extension from the Lingadsi area 
(No. 4) and the northern extension from the Nyansato 
area (No. 3). 


The prophylactic clearings which were adopted made 
a still further and decided impression, so much so that 
after the summer grass fires had swept the country 
scarcely a single fly was noticeable along the road 
between Mtalamanja’s village and Maosas, the latter 
situated at the lake. Again it was noticed that, before 
village clearing was performed, fly which followed one 
during journeys from Domira Bay, they being first 
met shortly after crossing the “dambo”’ opposite area 
No. 3, kept one company till Matumba’s village, and 
through Matumba’s group of villages well along the 
Chunzi road—in fact some invariably came into the 
Medical Officer’s house at Chunzi with the “safari.” 
When subsequently clearing was performed at 
Matumba’s it was found that this area acted as a 
block to the progress of fly, they dispersed shortly 
after passing the edge of the clearings, the few that 
followed were lost while going through the villages, 
and none were evident on the other side. Other 
instances could be quoted showing these effects in 
varying degree according to the nearness of villages to. 
the main “ fly centres’ and the physical characters of 
the country, e.g., where villages are protected by slightly 
elevated rocky sites, others situated near stream beds 
which are dry during the summer, in which subsoil 
water is at a depth of 8 to 12 feet, and others by small 
abruptly rising hills which bar the extensions from fly 
belts. When these facts are considered, the formulating 
of systematic prophylactic measures becomes a matter 
of comparative ease. A thorough knowledge of the 
country is essential. What is suitable in one place 
may not be so in another. In some instances special 
facilities may offer, in others great difficulties. Hach 
area must be dealt with according to its particular 
requirements. It is clearly indicated that work must 
be based on these lines. 


The clearing of villages, increase of agriculture, the 
splitting up of fly belts near villages and along main 
routes by forest destruction and burning, the attacking 
of ‘fly centres” as indicated above cannot otherwise: 
than profoundly modify the entire distribution of G. 
morsitans in inhabited areas. These practical methods. 
would ultimately limit fly to areas which need not be 
entered by natives while carrying on their ordinary 
means of livelihood, and further, those who contracted 
trypanosomiasis after entering these “segregated fly 
areas’ would be harmless as regards the spread of the 
disease. 
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Mr. J. O. Suircore, M.B., B.Ch., M.R.C.P. (Edin.), Medical Officer, East Africa Protectorate. 


I have the honour to submit a suggestion as toa 
suitable and inexpensive site where an experiment, if 
desired, of proving the effect of game destruction on 
G. morsitans may, with exceptional facility, be carried 
out in Nyasaland. The fencing required for such a 
purpose would be under 20 miles and might, in fact, be 
reduced to nearly 10 if taken over a straight line. 


The line of fence could run from some suitable spot 
a few miles south of Monkey Bay, e.g., from somewhere 
between Msesa Village and Nkudzi on the east littoral 
of the Livingstone Peninsula to a point north or south 
of, that is, excluding or including, a village called 
Kasenka, on the west coast of the same, situated in the 
Fort Johnston district. 


There would thus be an area of some 200 square 
miles cut off from the rest of the district, having the 
lake as a natural boundary on all other sides. 

This area contains large numbers of game and fly. 
A clearing could be made of a mile on each side of the 
fence, and no person allowed to enter or leave the cut- 
off area from the land side. Five policemen picketed 
along the fence could control this. 

There would be no elephant in this area; the other 
game consists of some hippopotamus, found ashore 
during the night, a few buffalo, numerous eland, kudu, 
waterbuck, nswala, bushbuck, reedbuck, oribi, and a few 
klipspringer, lion, and leopard, some wild dogs, foxes, 
and conies. 

2nd January 1914. 


Mr. Warrineton Yorke, M.D., Director of the Runcorn Research Laboratory. 


In 1911 Dr. Kinghorn and I were sent by the 
British South Africa Company to North Eastern 
Rhodesia to investigate and report upon the conditions 
governing the spread of sleeping sickness in their 
territories, 

The results of our investigations may be sum- 
marised as follows :— 

1. The human trypanosome (T’. rhodesiense) is dis- 

tributed widely throughout south Central Africa. 

2. There is no essential difference between the 
clinical manifestations of the disease in man 
caused by T. rhodesiense and that due to 7’. gam- 
biense, except, possibly, the greater virulence of 
the former. 

T. rhodesiense is transmitted in Rhodesia by 

Glossina morsitans. ; 

4, Approximately 3°5 per cent. of the flies may 
‘become permanently infected and capable of 
transmitting the virus. 

5. The period which elapses between the infecting 
feed of the flies and the date on which they 
become infective varies from 11 to 25 days in 
the Luangwa Valley. 

6. Attempts carried out at laboratory temperature 
on the Congo-Zambesi plateau during the cold 
season to transmit the human trypanosome by 
means of Glossina morsitans were invariably 
unsuceessful in spite of the fact that 680 flies 
were used in these experiments. 

7. The developmental cycle of TJ. rhodesiense in 
Glossina morsitans is to a marked degree in- 
fluenced by the temperature to which the flies 
are subjected. High temperatures (75-85° F.) 
favour the development of the parasite, whilst 
low temperatures (60-70° F.) are unfavourable. 

8. The first portion of the developmental cycle can 
proceed at the lower temperatures, but for its 
completion the higher temperatures are essential. 

9. The parasites may persist in the fly at an 
incomplete stage of their development for at 
least 60 days under unfavourable climatic con- 
ditions. 

10. These observations afford an adequate expla- 
nation of the extremely long latent periods of 
trypanosomes in Glossina which have occasionally 
been observed by various workers. 

11. The relative humidity of the atmosphere has 
apparently no influence on the development of 
the trypanosome in Glossina morsitans. 

12. Mechanical transmission does not occur if a 
period of twenty-four hours has elapsed since the 
infecting meal. 

13. Glossina morsitans in nature was found to be 
infective with the human trypanosome. In the 
Luangwa Valley, of 3,200 wild tsetse-flies 
examined, at least 6 were definitely proved to 
be capable of infecting animals with T. rhode- 
siense, whilst at Ngoa, on the Congo-Zambesi 
watershed, of 5,250 wild Glossina morsitans, only 
4 were found to be capable of infecting with this 
trypanosome. The ratio of infective to non- 
infective flies in the two localities is, therefore, 
at Nawalia, 1 : 534, and at Ngoa,1:1,312. The 
variation is to be accounted for by differences in 
climatic conditions, notably temperature. 


wo 


14. The chief reservoir of the human trypanosome 
is the big game. In the Luangwa Valley 127 
head of game were examined and 16 per cent. 
were found to be infected with the human trypano- 
some; whilst on the, Congo-Zambesi watershed, 
of 124 head of game 3°3 per cent. were found to 
be infected with the same trypanosome. Beside 
the human trypanosome the game were found 
to be heavily infected with trypanosomes patho- 
genic to domestic stock. It was estimated that 
50 per cent. of the game in the Luangwa Valley 
and 35 per cent. of those on the Congo-Zambesi 
watershed were infected with trypanosomes patho- 
genic to man or domestic stock. 

15. The results of examination for the human 
trypanosome of the blood of a large number of 
monkeys, wild rats, and mice were invariably 
negative. 

Prophylaxis—-The problem of how to deal with 
sleeping sickness in those countries (Rhodesia and 
Nyasaland) where the disease is spread by Glossina 
morsitans is one of extreme difficulty. There are at 
present only three possible ways of dealing with the 
situation— 


1. To evacuate the “ fly ” areas. 

2. To exterminate Glossina morsitans. 

3. To destroy the reservoir—the game—from which 
Glossina morsitans derives the infection. 


The first of these policies can hardly be recom- 
mended in countries where the disease is spread by 
Glossina morsitans, which is ubiquitous in its distribu- 
tion. It would mean relinquishing enormous stretches 
of country. Moreover, there is a still more serious objec- 
tion to such a procedure. Removal of the population from 
a district would convert it into a game reserve. The 
game would increase in numbers and spread, and most 
probably with it the tsetse-fly, until the invasion of 
surrounding districts demanded further removals. 

Regarding the second measure nothing requires to 
be said beyond that at the present time we have 
no knowledge of how economically to exterminate 
Glossina morsitans in large tracts of country. At 
present the only satisfactory means of exterminating 
the fly in a given area is to clear the bush and under- 
growth. It is obvious that in sparsely populated 
countries like Rhodesia and Nyasaland this is only 
practicable in the immediate vicinity of villages; and 
it must be remembered that not only is it necessary 
to clear the country, but also to keep it cleared. 

It is to the third measure—the destruction of the 
reservoir—that one must turn if anything is to be 
done. As, in comparison with infected game, human 
beings form but a trifling fraction of the total reservoir, 
the mere isolation of sleeping sickness patients is of 
practically no value, and the question resolves itself 
into one of destruction of the game reservoir. Whether 
this would be followed by disappearance of the tsetse- 
fly is uncertain, but it is clear that any procedure’ 
which reduces the number of the wild fauna would 
result in a proportionate reduction of the reservoir 
from which the fly derives the infection pathogenic to 
man and domestic stock, and if the game were com- 
pletely exterminated the fly would become non-infective. 
It is on these grounds that I consider that this is the 
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line along which future efforts might with advantage 
be directed. 

From the evidence which has so far been accumu- 
lated it seems highly probable that the systematic 
extermination of game in the neighbourhood of villages 
situated in fly belts would be followed by most satis- 
factory results, The extermination might be accom- 
plished in various ways, such as by the removal of the 
restrictions relating to the killing of game, by en- 
couraging the natives to kill game in their own way, 
and by issuing a certain number of firearms to them. 

Such a proposal would doubtless be met by con- 
siderable opposition from zoologists and others on the 
ground that the fauna of Africa must not be inter- 
fered with until still more evidence has been accumu- 
lated that such an interference would be followed by 
beneficial results. In order to obtain this precise 
information it is desirable to undertake the experiment 
of exterminating the game in a localised sleeping 
sickness area. 

A suitable locality for such an experiment would 
be one in which game and Glossina morsiians were 


plentiful and where the population was known to be 
infected with sleeping sickness. It is most desirable 
for the successfui carrying out of the experiment that 
it should be conducted in an isolated fly area as 
widely removed as possible from any other fly area. 
The advantage of this is that the problem of possible 
migration of Glossina morsitans would be eliminated, 
and as fencing would be unnecessary a great economy 
would be effected. 


A. place which conforms to the above requirements 
is the Sebungwe fly area of Southern Rhodesia, where 
12 cases of sleeping sickness (including one European) 
were discovered lately in a population of about 3,000. 


The British South Africa-Company have informed 
me that they have no objection to my suggesting that 
the experiment be undertaken in this locality. 


In conclusion, therefore, I submit that it is most 
desirable that such an experiment should he under- 
taken, and suggest, for the reasons given above, that 
the Sebungwe district of Southern Rhodesia is a most 
suitable place. 


Mr. R. B. Woosnam, Game Warden, Kast Africa Protectorate. 


Ihave met with tsetse-fly and trypanosomiasis in 
Uganda and the Congo in 1905 and 1906, and in the 
Ngamiland district of the Bechuanaland Protectorate 
in 1909, and in the Kast Africa Protectorate in 1910-13. 
My experience has been chiefly derived, however, from 
the Hast Africa Protectorate and Bechuanaland. 

I have not been personally engaged in experimental 
investigation of human or animal trypanosomiasis, but 
Iam familiar with the methods of investigation, and 
with the reports and results as published in the 
Sleeping Sickness and Tropical Diseases Bulletins, and 
the Tropical Veterinary Bulletin. 


Human Trypanosomiasis. 


It is, of course, well known to the Committee that 
the “ Sleeping Sickness Problem” is not of great im- 
portance at present in the East Africa Protectorate, 
and, as far as I am aware, human trypanosomiasis is 
confined to the shores of Lake Victoria, a paipalis area, 
being probably most prevalent in the neighbourhood 
of the mouths of the Yala and Nzoia rivers, among 
the Kavirondo tribe. Waterbuck, Thomas cob, situ- 
tunga, and hippopotamus are found in this area, but 
are not numerous. In 1909, I believe, I met with 
several cases of sleeping sickness in the marshes of 
Ngamiland, south of the Zambesi, and reported the 
cases to Dr. Bagshawe. This was in a morstons area, 
of which the boundary was most sharply defined. The 
vegetation and general conditions were identical in the 
fly area and outside it, and the same species of game, 
which was very plentiful, inhabited both areas; but I 
think buffalo were more numerous in the fly area. 
This is the most remarkable instance of this pheno- 
menon I have seen. 


Trypanosomiasis in Domestic Animals. 


Trypanosomiasis is not a serious factor among 
domestic animals in the Hast Africa Protectorate at 
present, but is far more widely distributed than human 
trypanosomiasis. / 

Fly areas are numerous, but the parts of the country 
which are occupied by European stock farmers are not 
in contact with these fly areas, and those animals which 
become infected are almost invariably in the possession 
of travellers, traders, or shooting parties. 

In cases where fly areas occur in the native reserves 
of pastoral tribes, the natives, from long experience, 
are well aware of these areas, and do not take their 
cattle into them. In most of the fly areas of the East 
Africa Protectorate game animals are numerous, but 
in the neighbourhood of Kibwezi, in which both 
G. pallidipes and G. brevipalpis occur, game animals 
are very scarce, dik-dik being the most numerous. On 
some parts of the coast, between Mombasa and Lamu, 
G. pallidipes is very numerous in places where game is 
not plentiful. 7 

If it was known that the extermination of all game 
animals would result in the disappearance of tsetse-fly 
or the disappearance of all pathogenic trypanosomes, 


I know of no fly areas in the East Africa Protectorate 
in which the game could be exterminated except— 

(1) By an enormous and prohibitive expenditure 
which would be out of all proportion to the 
ultimate benefit. 

(2) By less drastic and costly measures, which 
would consequently extend over a very long 
period, perhaps 20 or 30 years, and which would, 
therefore, be of little practical use. 


Measures for checking Trypanosomiasis. 


I can see no hope of any practical and permanent 
benefit being derived except by the clearing of bush 
and forest around villages and along roads, &., and by 
continued active search for a specific trypanocidal drug 
of practical use and immunizing serum. 


Heperiments in Game Destruction. 


Tam entirely in favour of carrying out an experi- 
ment in game destruction, because until this has been 
done the suspicions and outcry of the general public 
against the game will never be allayed. Besides this, 
such an experiment will be of great scientific interest. 
By such an experiment, I should hope to see three 
points settled :— 

(1) Whether, after the disappearance of the game 

the tsetse-fly will also disappear. 

(2) If the fly remains, whether it will cease to be 

infected with pathogenic trypanosomes. 

(3) Or whether the percentage of infected flies will 

be greatiy reduced. 


Tt will be a matter of some difficulty to find an area 
in which the experiment will lead to any definite con- 
clusion being arrived at within a sufficiently short 
period to be of practical utility. 

Ihave grave doubts whether such an experiment 
will lead to definite conclusions. The extermination 
of game is certainly not a measure which could be 
practically applied to all the fly areas in Africa. It 
could only be carried out in a few cases, and then at 
great expense, and would not be likely to be completely 
successful in each instance. 

I believe that any expenditure upon game extermi- 
ration, whether as an experiment or as a general 
measure, will produce far more practical and permanent 
results if the money is devoted to— 


(1) Clearing operations. 
(2) Therapeutic and immunizing research. 


Fencing would almost certainly be necessary for an 
experiment. The position of the line of the fence is 
of great importance, because much assistance in clear- 
ing an area of game can be given if the fence is placed 
in the right position, so that game can jump out of the 
area but cannot jump intoit. Ican give some informa- 
tion on fencing, as the question of fencing the Southern 
Game Reserve in the East Africa Protectorate has 
been under consideration for some time. It is a 
matter of considerable expense. 
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Mr. R. B. Woosnam, Game Warden, East Africa Protectorate. 


Estimated Cost of Wire Fence. 


The cost of the strand wire and wire netting for 
100 miles (z.e., an area of 25 mile sides) would be 
4,6801., according to the figures supplied to me. 


To this must be added the cost of transport to 
Nyasaland, cost of fence’ poles, which must have 
holes for the wire bored in them. and also the cost of 
labour for erecting the fence. These figures can only 
be obtained from Nyasaland with accuracy, but it is 
unlikely that they would be less than 1,000/. This 
would bring the cost of the fence out at approximately 
561. a mile, making a total of 5,680/. for the 100 miles. 
Of course, if a suitable fly area could be found where 
only two sides need be fenced, the cost of fencing 
would be reduced to 2,8401. 


However, this is not the only expenditure, for I 
consider that it is absolutely essential that a trench 
should be dug on both sides of the fence to prevent 
herds of game charging into the fence. This will need 
w great deal of labour, and will, consequently, be an 
expensive item, although it will also assist in clearing 
the experimental area of game, because it can be 
arranged in such a way that game can jump out of 
the enclosed area, but cannot jump into it. 


Palisade and Bank. 


If it is decided to carry out an experiment in 
clearing an area of game, I believe it is worth con- 
sidering whether it is not possible to enclose an area 
and clear it of game without using wire fencing and 
netting at all and without killing the game. 


With this object I suggest a palisade and bank. 
This would consist of poles with a sloping bank on the 
inside. The poles could be obtained from the cleared 
belt, and also much of the bank could be composed of 
the débris from the cleared belt. 


Such a scheme in England would, of course, be far 
more costly than a wire fence, but in Nyasaland, where 
labour is cheap, such a palisade and bank might be 
erected for much the same cost asa fence and trenches, 
and it would certainly be more effective. It. is, of 


course, a matter of the cost of labour, and figures for 
this can only be accurately obtained in Nyasaland. 


I attach a tabulated comparison of the advantages 
and disadvantages of the two schemes. 


It appears to me that neither the fence and 
trenches nor the palisade and bank methods of enclosing 
an‘area form the most serious item of expenditure in 
the experiment under discussion. 


It is the cleared belt around the experimental area 
which will be the most costly undertaking. It is 
universally admitted that this belt should be not less 
than a mile wide, and I doubt whether the work of 
clearing such a belt could be done at a cost of less 
than 20s. to 25s. an acre. 


Taking an experimental area of 25 mile sides, of 
which only one side need have a cleared belt, the cost 
of 25 miles at 640 acres to the square mile would 
amount to 16,000/. 


Unless an isolated fly area can be found for the 
experiment where no cleared area is necessary the 
cost of the experiment appears unjustifiable. 


In view of the fact that labour is the most expensive 
item, and that the experiment is largely in the interests 
of the natives, the chiefs might, perhaps, be induced 
to supply free labour or at a very low figure. This 
would enable a palisade and bank to be put up around 
an isolated fly area at considerably less cost than a 
wire and wire netting fence. 


In conclusion I can only repeat what I said in my 
original evidence. JI believe that an area could be 
cleared of game, but that it will be a very costly 
experiment, and prohibitively costly if a mile belt has 
to be cleared to separate the experimental area from 
adjoining fly infested bush or forest. 


I believe that any measures directed towards 
removing the reservoirs of any trypanosomes, animal or 
human, will not be successful, and that the greatest 
hope of success lies in endeavouring to eradicate the 
transmitting agents, the tsetse-fly, by finding the 
permanent fly areas and clearing them of bush. 


Comparison of Merits of Fence and Palisade and Bank. 


Palisade and Bank. 





Advantages. Disadvantages. 





1. No expenditure upon purchase 


or transport of material. upon labour. 


2. Game can be removed without 


1. Increased expenditure | 1. A_ wire 


2. In places such as the 











| Fence. 
Advantages. Disadvantages. 
fence | 1. Large expenditure 
could be erected upon purchase and 
in a_ shorter transport of mate- 


rial. 


| 

| 

| time than a pali- 
| sade and bank. 
| 


2. Less expenditure | 2. Greater expenditure 


being destroyed. 


QO 191380 





crossing of a river | 
where the palisade 


and bank were im- 
possible, a wire fence 
and trenches might 
be used with heavy 


upon labour. 


| 
| 
| 
| 
| 
| 


swing gate opening | 
down stream only | 


and 
above. 


hung 


from | 





upon supervision and 
upkeep as it is more 
liable to be broken 
down than a palisade 
and bank. 
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Palisade and Bank. Fence. 
Advantages. Disadvantages. Advantages. Disadvantages. 
3. Great assistance in clearing | 3. It would probably | 3. The wire of the | 3. Game cannot escape 


the area of game, because 
game can escape or be 


driven out over the palisade | 


but cannot return. If 


access to water is prevented | 





in the area the game will’ 


find its out 


rapidly. 


own way 


4, The palisade and bank cannot 


be knocked down by herds 
of game or rhinoceroses. 


5. Game are less likely to try 


and jump back into the area 
as they cannot see through 
a palisade as they can 
through a fence. 


6. The palisade can be largely 


composed of the 
from the cleared belt. 


7. Less expenditure on super- 


8. Small antelope and pigs will 
be excluded with the great | 


vision and upkeep. 


expense of wire netting. 


9. The trenches along the fence 


will be an expensive item, 
but will be unnecessary 
along the palisade. The 
cost of making the trenches 
would go a long way to- 
wards paying for the 
palisade. 


10. I doubt whether elephants 


can be kept out of the area 
by either a fence or palisade 
and bank unless the latter 
is 8 or 9 feet high, and even 
then they might pull it 
down in places. However, 
they can escape out of the 
area by means of the pali- 
sade and bank without 
doing it much damage, 
while they would certainly 
break down the fence 
seriously when determined 
to cross it in either direc- 
tion. 





débris | 








take longer to erect 
the palisade and 
bank than the fence 
unless a large 
amount of labour 
was available, but 


it must be remem- | 


bered that the con- 
struction of the 
fence would require 
skilled labour to a 
large extent, while 
the palisade and 
bank only requires 
intelligent — super- 


‘vision. 





fence will be of 


some value after , 


the experiment 
is finished. 


out of the area so 
easily over a fence 
as in the case of the 
palisade and bank, 
and .it will conse- 
quently take longer 
to clear the area. . 


4, If there are herds of 
game in the district 
such as zebra, harte- 
beest, eland, &ec., I- 
consider it is essen- 
tial that the fence 
should have a trench 


on both sides as 
shown in the accom- 
panying diagram. 
These trenches 


would be wunneces- 
sary where the fence 
could be made to 
follow the course of 


a stream or dry 
river bed. The fence 
should then run 


along the slope of 
the bank, leaving the 
stream outside the 
experimental area. 
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Part V.—Miscellaneous Written Statements. 


British Souta ArricA CoMPANY TO 
CoLONIAL OFFICE. 


2, London Wall Buildings, E.C., 

10th October 1913. 
I am directed to forward, for the information of 
the Secretary of State, a copy of areport by Dr. Aylmer 
May, Principal Medical Officer for Northern Rhodesia, 
on the relationship between big game and the spread 
of sleeping sickness. Dr. May has an extensive and 
specialised knowledge of the disease, and my Directors 
think that his report may be of service to the Com- 
mittee which has recently been appointed to investigate 
this subject. I am also to say that Dr. May and 
Mr. Lloyd, the entomologist attached to the recent 
Sleeping Sickness Commission in Northern Rhodesia, 
will be in London towards the end of the year, and 
will be prepared to give evidence before the Committee. 
The Administrator is of opinion that the evidence of 
these two officers might be of considerable value, in 
view of the fact that they have made a close study of 
the subject on the spot. 


SIR, 


* 


Lam, &c., 
A. T, Minar, 
Assistant Secretary. 


Big Game and Sleeping Sickness 
(A. May). 


Medical Department, Livingstone, 
Northern Rhodesia, 
27th August 1913. 
THE accompanying number of the British 
Medical Journal (August 2nd, 1913) is forwarded for His 
Honour’s information. It contains an announcement 
that the Secretary of State for the Colonies has 
nominated a Committee to report on various aspects 
of the relationship between big game and the spread of 
sleeping sickness with a view to determining whether 
the destruction of the game, either wholesale or 
‘partially, is necessary. 

A considerable amount of agitation for the destruc- 
tion of game asa preventative to the spread of this 
disease now seems to exist in Hngland, and it is 
probable that both this agitation and the appointment 
of this Committee is due, partly to the opinions 
recently expressed on this subject by Sir David Bruce, 
the Director of the Nyasaland Sleeping Sickness 
Commission, and partly to some papers and discussions 
which have also recently taken place, 7.e., before the 
Royal Zoological Society, as the result of a paper read 
by Dr. Warrington Yorke on “ The Relationship of the 
Big Game of Africa to the spread of Sleeping Sickness,” 
and before the Society of Tropical Medicine in 
connection with a paper written by the Director of the 
Tropical Diseases Bureau on‘ Recent Advances in our 
Knowledge of Sleeping Sickness.” 


It would seem that all arguments in favour of the 
destruction of game are based on the presumption that 
sleeping sickness is spreading. 

There is no authority whatsoever for this presump- 
tion. 


It would appear from the information available as 
to the arguments brought forward in favour of this 
measure that those who advocate it have been very 
indifferently informed as to the true facts of the case. 
Our present knowledge of the infecting organism 
leaves us still in ignorance as to its source, identity, 
and the time during which it has been in existence in 
this territory. 

Our present knowledge of the bionomics of Glossina 
morsitans, the carrier of this disease, leaves us in 
absolute ignorance as to its real relationship with, and 
as to what would be the result of wholesale or even 
partial destruction of, the game ; further, it seems well 
within the bounds of possibility that the resulting 
condition would not be an improvement on that which 
now exists. 


The only one factor in the argument on which we 
have accurate knowledge is the one which is ignored 
altogether by those who advocate this policy. 


Sir, 


We have accurate knowledge as to the present 


- position of the disease, we know that it is not spreading, 


that its incidence is markedly less than it has been. 
That with every known condition favourable for its 
spread, during a period of at least six years, it has 
failed to spread. That there is no reason to suppose 
that the disease will ever assume anything like 
epidemic proportions, or ever change from the con- 
dition of slight endemicity which now exists. 


In July 1907, the first case of this disease was 
discovered. Since then another 92 cases have been 
found. 87 of these were infected in the present 
Luangwa closed area, five elsewhere in this territory. 


It can be presumed that the known cases number 
probably about one-third of the actual infections; on 
this estimate 261 cases have occurred in the Luangwa 
closed area in four years (since the commencement of 
a systematic effort for their discovery). 


The population of this area is roughly 120,000 
people; therefore, in each year 65 people out of 
120,000 died of this disease, a death rate per mille of 
0°54} 


(In the Mpika section of this area, of the deaths 
reported during the last year two are known to have 
been due to sleeping sickness, 12 to “accidental 
causes,” viz., lions, crocodiles, snakes, &c.) 


fn this same area a recent examination of 91 per 
cent. of the censused population by Dr. Kinghorn 
resulted in the discovery of two cases of the disease. 
This identical district examined at periods varying 
from 18 to 24 months previously had resulted in the 
discovery of eight cases. 


An examination of the northern part of the 
Petauke district in November and December last year 
resulted in the finding of nine cases, or three less than 
a similar examination carried out during the previous 
year. 

The lower third of the Lundazi division which has 
Just been examined resulted in the finding of five 
cases, a result which is identical with that of an 
examination carried out there in December 1911. 


These figures show that sleeping sickness is not 
spreading, that it shows no tendency to spread, and 
that any argument in favour of drastic legislation 
directed towards the introduction of measures, the 
results of which are still in: doubt, and based on an 
erroneous presumption (that this disease is spreading, 
or likely to become a menace), are not justified. 


I regret that the Annual Sleeping Sickness Report 
for the territory containing full details as to the 
present position of the disease is not yet completed, 
but pending its completion, I would suggest for His 
Honour the Administrator’s consideration that, owing 
to the obviously imperfect information at the disposal 
of those responsible for advising on this subject, the 
above facts might be made known. 


I have, &c., 
A. May, 
The Secretary, Principal Medical Officer. 


Livingstone. 


British South AFRICA COMPANY TO COLONIAL 


OFFICE. 
2, London Wall Buildings, 
London, E.C., 


12th December 1913. 

I am directed to forward, for the information 
of the Secretary of State,a copy of a report upon 
sleeping sickness in Northern Rhodesia by Dr. A. May, 
the Principal Medical Officer, covering the period from 
February 1912 to October 1913, and a memorandum 
dated the 10th November 1913 by the Medical 
Director of Southern Rhodesia. 


Iam, &c., 
D. E. BRopiz, 
Secretary. 
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2&0 


DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS-: 


eR ee eee rere 


Enclosure 1. 


Dr, A. M. FLtemine to the ADMINISTRATOR, 
Northern Rhodesia. 


10th November 1913. 
I HAVE the honour to forward for His Honour’s 
perusal, and for favour of return for record in this 
office, a copy of the sleeping sickness report of 
Northern Rhodesia for the period from February 
1912 to October 1913 by the Priicipal Medical 
Officer, Northern Rhodesia. 

This report is full of interest, and the observations 
and deductions have been most carefully made. 

In an interesting report such as this is, it is 
difficult to say what are its special features, but some 
of the points of most practical imterest to this 
Administration are as follows :— 

(1) Remarks with regard to the scattered nature 
of the infection. This bears out what I referred 
to with regard to the occurrence of trypano- 
somiasis on the Busi River and the probability 
that even in large areas infested with the tsetse 
fly, they may be only isolated foci of infection as 
far as man is concerned. 

(2) Doctor May’s remarks regarding the known 
spread of the disease since the last examination 
of natives in infected areas, and the fact that the 
disease appears not to be of recent origin, and 
its equilibrium has now been established, are of 
particular interest and importance. 

(3) The relationship of fly to game does not appear 
to be altogether proved as theresult of the 
observations made in Northern Rhodesia in the 
last eighteen months. As far as an experimental 
destruction of game is concerned, I am still of 
the opinion that experiments can be carried out 
with greater advantage in the more limited fly 
areas of Southern Rhodesia than in Northern 
Rhodesia where tsetse fly covers such large 
tracts of country and where small and limited 
fly-belts are practically unknown. 

(4) Doctor Kinghorn’s estimate of the death rate 
amongst the indigenous population of the Mpika 
districts is certainly rather startling where he 
gives the figure at 37°8 per thousand, which is 
abnormally high as compared with other com- 
munities, and may possibly have a strong bearing 
on the mortality rate amongst North-Hastern 
Rhodesian labourers on mines, as compared with 
natives from other places. 

It would be of the greatest interest if these 
estimates of the native mortality rate in their 
own homes could be carried out in other districts 
and territories, including Southern Rhodesia. 

Altogether, this report by Doctor May has placed 
our knowledge of trypanosomiasis on a sound footing. 
The work done by himself and staff has been most 
thorough and the deductions sound and cannot be 
gainsaid in the light of present knowledge, and I can 
only express the hope that this report will be accorded 
the recognition it undoubtedly deserves. 


I have, &c., 
A. M. FLEMING, 
Medical Director. 


Sin, 


LuaPpuLta Mwerv AnD TANGANYIKA AREAS. 


A very satisfactory position as regards the pre- 
valence of sleeping sickness in these areas now exists, 
the whole country to the east of the Luapula and Lake 
Mweru has been depopulated, and it may now be 
reasonably considered that practically all risk of the 
extension of the disease is at an end. 

One case only of the disease has been discovered 
during the past year (this was in a native of Shiwiri’s 
Village, which has been removed from the Congo 
Border, north of Lake Mweru). 

There are now twenty-three cases under treatment, 
namely, ten at Fort Rosebery, six at Kawambwa, and 
seven at Abercorn, and it seems improbable that this 
number will be increased, except by the addition of a 
few who may possibly have escaped detection in the 
moved villages. 

Restrictions on the movements,of the natives of 
these areas need now aim only at the prevention of 


their return to foci infection, ¢.e., Glossina palpalis 
areas, and for this purpose it will be sufficient to 
include as closed area only those parts of the Luapula, 
Mweru, and Tanganyika Districts which have been 
depopulated. Bae 

It has, therefore, been recommended that the 
restrictions formerly in force in these areas should be 
dispensed with, and the following have been adopted 
in their place :— 


Boundary Lines for the Luapula (Fort Rosebery) 
District. 

The original closed area extending between the 
Luera, on the south, and the Luango, on the north, 
has, with the exception of one village, namely, 
“Chansa-Kafushya,” on the Kashya Stream, been 
depopulated. Glossina palpalis exists on the Mansa 
River to within a few miles of Fort Rosebery Station ; 
it would, therefore, be difficult, without making a 
separate closed area, -for the Mansa to reduce the 
extent of the original closed area, and it has been 
recommended that it be allowed to stand as at 
present. 


Mweru District. 


Since the* only object future restrictions need have 
is the prevention of the return of the population to 
dangerous areas, it does not seem necessary to include 
the large area to the east of the Mweru Marsh, and 
between there and Lake Tanganyika. Thus a narrow 
stretch of country running along the east bank of the 
Luapula and the shores of Lake Mweru has been 
adopted as closed area. 

The Mweru and Tanganyika closed areas are now 
completely separated, and restrictions have been 
removed from the Mweru Swamp and surrounding 
country between Lakes Mweru and Tanganyika. «+~-+--/ 


Tanganyika District. 
The boundary of the closed area in this district has 
been fixed at a distance of ten miles from the shores 
of the Lake, and a similar distance from the Lovyu 


River as far up stream as the crossing of the Abercorn- 
Mporokoso Road. ‘ 


Restrictions as to Movement, &c., in these Closed Areas. 


The following have been approved :— 
(1) That no natives be permitted to live within 
these closed areas. 
(2) That no native be allowed to enter these 
areas except at the discretion of the District 
Official or Medical Officer. 


Tanganyika District. 
Dr. W. H. T. Storrs. 


No fresh case of the disease has been frum since 
October 1910. 


Segregation Camp.—Since the establishment of 
this camp the total number of cases admitted has 
been 34. 

Of these five were found west of the Lovu River, 
from Niamkolo and Kasakalawe on the Lake shore. 

There are now six patients in this camp, none of 
whom have for some time shown any signs of the 
disease; it is anticipated that these can shortly be 
discharged with safety and the camp closed. 


Glossina palpalis. Distribution—The Lovu River: 
has been examined by Dr. Storrs, from the crossing 
of the Mporokoso-Abercorn Road down stream to the 
Lukwesa crossing. No fly was found up to a point 
about six miles north of this crossing; thus there has 
been no extension of fly up stream since the limit was. 
defined by Dr. Leach (1909). 

The Lake shore was also examined from Kasakalawe 
to Kituta, and also some six or seven miles up the 
Lunzua River. 

Fly was found to be abundant at both Kasakalawe 
and Niamkolo. 

No fly was found at Kituta. 


Clearinys—The Mwepwe and Kanone Clearings, on 
the Loyu River, are still maintained. 
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Mweru District. 
The late Dr. D. C. Master. 


One new case of the disease has been found during 
the last 18 months, that of “‘ Nampweto” (mother of a 
former patient). This infection was in all probability 
contracted at Shiwiri's Village, on the northern border, 
where this woman lived before the removal of the 
village. 

Owing to the complete removal of the population 
from Glossina palpalis areas it is unlikely that more 
than a very few other cases, which may up to the 
present have escaped detection, will be found in this 
district. 


Segregation Camp. (Kawambwa.)-—There are at 
present six cases in this camp, namely :— 


Kaneke, 5th January 1913. 

Casimota, Ist March 1913. 

Moa, April 1912. Glands only. 

Wauni, April 1912. Glands only. 

Kabwe (female), lst February 1913. 

Nampweto (female), lst March 1913. 
blood. 


Treatment.—Atoxy] injections. 


Glands only. 
Glands only. 


Glands only. 
Glands and 


Glossina Palpalis. Distribution—No change has 
taken place in that previously recorded, with the 
exception that during July, as reported by Dr. C. E. 
Storrs, no fly could be found at the mouth of the Luano 
River. 

This is probably a seasonal change only in the 
distribution of this species; fly was numerous at this 
place during the preceding February. 


Kilwa Island. 


A careful palpation of the population of this island 
did not lead to the discovery of any case of the 
disease. 

Fly is numerous on the Belgian shore in close 
proximity to the island. The absence of the disease 
is a strong argument in favour of this fly being 
uninfected. 

These people are now recruited for local labour. 


Moved Villages. 
Conditions are reported as satisfactory. 


Luapula Division. 


Dr. H. G. Storrs. 


Glossina Palpalis. Distribution—No extension of 
fly has occurred on the Luango and Mansa Rivers. 

The clearing at the Mansa Chofosi Junction has 
been maintained. 


Removal of Villages.—The villages recently removed 
from the sleeping sickness area are as follows :— 


Chisunka Group :— 
Chisensela, 
Katanga, 
Mutante, 
Marapula, 


were removed to a site about three miles east of 
Kasempe on the Luafumu River. 
Chemesi Group :— 
Musekwa, 
Kapoli, 
Muloshi, 


have been removed on to the Chofosi stream about 
14 miles north of Chemesi. 
There is now only one village, Chansa, on the 
Kashya stream, a tributary of the Lukundushi River, 
remaining on the sleeping sickness area. 
Kapwepwe, Kapolwa, Mutando, and Musakanga 
have moved into Congo territory. 


Segregation Camp. Fort Rosebery. 

Fifteen cases have recently been discharged as 
eured; they are still under supervision. None ot 
these cases had exhibited trypanosomes for at least 
two years. Hight cases terminated fatally, and one 
escaped into the Congo. 


Of the remaining cases it is hoped that three will 
be discharged cured within the next few months. 
Treatment.—Atoxyl and mercury. 


Glossina Morsitans transmitted Human 
Trypanosomiasis. 


The Present Position of the Disease in Northern 
Tthodesia. 
Since the date of the last Report (February 1912) 
29 cases of the disease have been found, namely :— 


Huropean :— 
Ndola District - E - =-s el cage. 
Natives :— 

Petauke District - - - 9 cases. 
Fundu Detention Camp - Srey erger 
Motka District. 

Plateau Area - = = - . 1 ease. 
Valley Area - - - - 2 cases. 
Chinsali District = - -- 1 ease. 
Lundazi District = - - 0 cases. 
Serenje (Plateau Area) - Py poe 
Ndola District - - - om aah Bees 
Nkushi District - - - if pel rt ar 
‘Lota |iee - - - 29 cases. 


The total number of cases found since August 
1909, therefore, now amounts to 95; 66 of these have 
previously been reported. 


Petauke District. 

1. An examination of the northern part of this 
district during November and December last year 
resulted in the finding of nine cases, three less than a 
similar examination carried out during the previous 
year. 

Mpika District (Valley Area). 

2. Examined by Dr. Kinghorn, June 1913; 91 per 
cent. of the censused population was seen. Two cases 
of the disease were found. 

This identical area, examined at periods varying 
from 18 to 24 months, previously had resulted in the 
discovery of eight cases. 


LInundazi District. 

3. The examination of the southern third of this 
district was carried out during July and August by 
Dr. Kinghorn. Five cases were found, a result which 
is identical with that of an examination carried out 
there by Dr. A. F. Wallace during December 1911 and 
January 1912. 


Chinunda and Rukusi Areas. 

These were examined by Dr. H. Leach during. 
August of this year. 

No cases of trypanosomiasis were found. 

The ground covered was practically identical with 
that covered in the earlier part of 1911, when five cases 
were found. 

Fundu Detention Camp. 

Some 1,700 natives from the various parts of the 
Luangwa closed area and Nyasaland have passed 
through this camp, en route for Southern Rhodesia and 
elsewhere. Four cases of the disease have been found 
amongst them. 


Fundu and Southern Border Road Area. 


Was examined by Dr. R. 8. White during September. 
and October 1912. 2,300 people were seen, one case 
only of the disease being found. 


Tukasashi Valley. 

Was examined by Drs. F. O. Stohr and A. D. 
Edington during June and July 1912. No case of the 
disease was found. 

Plateau. West Serenje District. 
Tulimala ard Lukulu Rivers. 


The fly area in the neighbourhood of the Lulimala 
and Lukulu Rivers to the east of Lake Bangweolo was. 
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examined by Dr. G. W. Ellacombe during October and 
November 1912. 

Twenty-four villages were visited and 3,247 people 
examined. 

One case of trypanosomiasis was found (at Chitono’s 
village). 

Dr. Ellacombe draws attention to the fact that of 
the only two cases of trypanosomiasis previously found 
in this fly area, one “ Nandwe” (Case No. 3, 1910 report), 
was also a native of Chitono’s village. The other 
“ Naglandi” (treated by Dr. Brown at the Chitambo 
Mission), came from Chimesi’s village about 6 miles 
away, and suggests that there is a focus of infection in 
this locality. 

Fly Distribution. (West Serenje Déistrict.)\—With 
occasional interruptions due to the nature of the 
country (swamp and open plain) fly is numerous 
throughout this area. The fly-belt extending roughly 
from the neighbourhood of the Livingstone Memorial 
on the east to the Bangweolo swamps on the west. 

This district was previously examined by the late 
Dr. D. C. Master in July 1909. No cases were then 
found. 


Mpika District. 
Ngoa-Chambezi Fly-belt. 


This was examined by Dr. Kinghorn in February of 
this year. 

1,038 people were seen (census population, 1,041), 

No case of the disease was found. 

Dr. Kinghorn gives the following table of the 
relative incidence of glandular enlargement in men, 
women, and children in this area :— 























| 
Giands. Per 
leet wee emit: 
ss | | | | Totals. with 
[BOS = a «staat |Glands, 
\ | | | | 
Menccuy 4 ~ paeilenOclaee a lls Weld oakcooecl eles 
Women - so, Oul.0 | dal bOtGl aaeome eres 
Childrens... ..- 4h O04). 0-)-053..1 199) 459 055-0 
Totals - -| 0) 2| 499 | 537 |1,038 | 48-2 

















Lwano Valley District. 


Examined by Dr. D. 8. MacKnight during Septem- 
ber 1913. One case of the disease was found. 


Mpika. 

The Mpika portion of the Luangwa closed area was 
examined by Dr. Kinghorn in May and June 1913. 
All villages in this area were visited and all available 
natives examined. 

The examination of this district was carefully 
controlled by the census returns, to which Dr. King- 
horn applied the requisite corrections for death, 
numbers working elsewhere, families who had left the 
district either temporarily or permanently, &c., and it 
is estimated that 91 per cent. of the total adult popu- 
lation were palpated. The death-rate for the district 
is estimated from the figures available at 37°8 per 
1,000. 

The chief causes of death mentioned were :~— 
Accidental: (Snakes, lions, crocodiles) - 12 
Intestinal - - - - . - 30 
Chest - - . - - - . 
Leprosy - . - - - - - - 
Oldage - - - - - - : 
Sleeping sickness (diagnosed) - - 
Unknown - - - - - - 4 


NII bk e& 


Dr. Kinghorn states :— 

“Tn only one village, Kapitis, was the state- 
ment definitely made that two of the three 
deaths there had been due to ‘ Chilotera.’ In 
a few instances, the symptoms mentioned---emaci- 
ation, cedemata, headache—were suspicions of 
sleeping sickness, but from the meagre amount 
of detail available no mete aD conclusion could 
be drawn. The large numier of deaths due to 
intestinal disorders was, to a very large extent, 


attributed directly to the lack of proper food. 
The result of last year’s drought.” 

In discussing the discrepancy which exists between 
the censused population and the members examined, 
Dr. Kinghorn remarks: “ While I regret this discrep- 
“ ancy, I think that the results are sufficiently ex- 
* haustive to afford a fair index of the prevalence of 
“ sleeping sickness in this portion of the valley at the 
** present time.” 

The total number palpated was 2,615. 
given in the following table :— 


Details are 
































[ . 

it 9 yA aitegy 2 oars — | Totals. 

‘ ees 
Men -  - | 2030) .oee) sigeglhbawomtnome 
Women p ae Wee 20) 242, DD. 998 
Children - 0 1 | 533 | 468 |1,002 
Totals- _- 4 | 8 11,040) 12565 oeis 
Per cent. - | 0-15 0-11 | 39-63 | 59-89 | 99-98 








~ All those with X and X — glands were punetured 
and trypanosomes were found in the gland juice of two. 
These two positive cases were found in Kapampa’s 
and Msoko’s villages, the first of which lies seven miles 
to the north of the old Nawalia Boma, and the other 
on the Mwalezi River which forms the Mpika Chinsali 
boundary. ; 

“So far as itis possible to judge therefore 
the outlook is distinctly encouraging. The 
villages in this portion of the sleeping sick- 
ness area were visited at periods varying from 
18 to 24 months previous to the present occasion, 
and whereas eight cases were then diagnosed 
only two have been isolated this year. Strong 
support is afforded accordingly to the view 
that the disease is of old standing in the 
Luangwa Valley and that it has now reached 
a state of comparative equilibrium ; were this 
not the case, it might have been expected that 
the disease would have made more pronounced 
strides in two years, more particularly in view 
of the general lowering of vitality which must 
have occurred in the natives during the period 
of semi-starvation which existed last year. 

“The general health of the community now 
appears to be satisfactory.” 


Lundazi. - 


The southern third of the Lundazi sub-district was . 
examined by Dr. Kinghorn during July and August 
1915. 

Six thousand three hundred and seventy-four natives 
were seen, and five cases of trypanosomiasis found. 

These results are identical for this part of the 
division with the condition found by Dr. Wallace, who 
made a similar examination during December 1911 
and January 1912 (vide last report; page 16). Details 
of this examination are not yet to hand. 


Lwano Valley. 


This area was examined by Dr. D. 8. MacKnight 
during September of this year. 

One thousand six hundred and fifty-three natives 
were examined, of whom 21 had puncturable glands, 
and from 77 others fresh blood films were taken and 
examined. 

One case of trypanosomiasis was found. (Matowera, 
of Mwanna’s village, near the Mwapula stream.) 


Previous History of the Disease in this Area.— 
During July and August of this year a series of deaths 
were reported, the cause for which was obscure. 

A blood smear taken by the Native Commissioner 
(Mr. H. K. Jordan) from one of these cases was found 
by Dr. Wallace to contain trypanosomes. 

An examination was recently made by Dr. D.S. 
MacKnight of the natives living in this valley. Every 


village was visited, and all the inhabitants palpated. 


A few villages on the Luensemfwa, to the south of the 
Luano, were examined, also a few villages on the 
plateau to the west. 
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Dr, MacKwight Reports. 


Glossina morsitans is by no means numerous in 
any pert of the area, but more plentiful near the 
Mwapula stream than elsewhere. 

The natives state that the fly is always most 
numerous and most troublesome just before the rains 
(October and November); they think that during the 
past year tsetse has been more numerous than usual; 
as far as can be ascertained, these flies disappear at 
certain times, and do not make the valley their 
habitat. 


Game is not by any means plentiful except on the 
Mwapula, near its junction with the Lunsemfwa. Fly 
at this point was particularly scarce. 


Domestic Animals.—In the Mwapula area there were 
very few dogs, and no goats; elsewhere throughout the 
valley healthy dogs and goats were found in the 
villages. 


Previous History of the Disease—The natives state 
that the disease is not by any means a new one, they 
have known it since they were children. They have 
never seen or heard of so ma&ny cases as have occurred 
lately. Only two cases have been noticed by them in 
the five years preceding the one on record. They 
recognise the disease by the cedema in the legs, and 
talk of it as “the disease in which the legs swell.” 
They have no name for the disease. Many years ago 
a name was given to it; this has, however, been 
dropped. They do not believe that smail children ever 
get the disease. The sickness may be looked for just 
when the crops begin to grow, that is, with the first 
rains. Somnolence is not recognised as a symptom of 
the disease. 

The number of people who have recently died of 
the swollen leg sickness is said to be about twenty. 


Fundu Medical Examination and Detention Camp.— 
This medical station was established in January 1912, 
with the object of :— 

(1) Providing a medical examination and detention 
for all natives passing south to Southern 
Rhodesia from the Luangwa closed area and 
Nyasaland, and so preventing the spread of 
trypanosomiasis in that territory. 

(2) Providing a medical station for the southern 
part of the Luangwa closed area, from which the 
population of the surrounding district could be 
periodically examined. 

(3) To provide medical assistance and hospital 
treatment for the natives of the surrounding 
districts. 


The station was opened by Dr. Leach, who remained 
in charge pending his transfer to Fort Jameson, until 
April 1912. Since that date Dr. R. 8. White has been 
in charge, assisted by Dr. F. O. Stohr, and subsequently 
by Dr. A. D. Edington. 

Each native passing through is detained for a 
minimum of ten days. Daily observations as to 
temperature are taken; all are carefully palpated. All 
enlarged glands are punctured and microscopically 
examined. A microscopical: examination is also made 
of the blood of all cases showing any rise of tempera- 
ture. 

Since the establishment of this station some 
17,000 natives have passed through for work in 
Southern Rhodesia. 

Four cases of trypanosomiasis have been found at 
this station, three amongst the natives passing 
through to the south, one from a neighbouring 
district. 

The disease has not been found in any native 
subsequent to his having passed through this camp. 

The duties of the medical officer stationed at 
Findu include, in addition to the examination of a 
natives passing through to the south, the general 
medical work of the district (including vaccination). 
and the examination of the district and the investiga- 
tion of the position of the disease. 

During December and January the villages on the 
Fundu-Nyanje road, and within a ten-mile radius 
round Nyanje, the Nyanje Petauke, and the Petauke- 
Kamona roads, were examined by Dr. White. 7,122 
people were seen, and one case of trypanosomiasis 
was found. 


The southern part of the valley of the Lukasashi 
River was examined in November by Dr. Edington. 
No case of the disease was found. 

The Lukasashi Valley from Fundu to the Mlembo 
plantation was examined by Dr. F. O. Stohr during May 
and June of last year; 1,385 people were seen; no 
case of the disease was found. 

During August and September the inhabitants of 
that area known as the Sitchitambo-Kanduza_ fly-belt 
were thoroughly examined by Dr. R. S. White; in 
510 instances a microscopic examination was made of 
either the blood or gland juice, or both, of these people. 
In no case was the disease found. 

No satisfactory explanation can be offered as to 
the failure of this disease to spread under the seemingly 
eminently favourable conditions which exist in the 
greater part of the Luangwa Valley area and elsewhere 
at similar altitudes, and under which it has been 
known to exist for at least five years. <A large 
proportion of the game, which is plentiful in these 
areas, harbours a trypanosome which is identical 
morphologically, and in all its reactions with the 
T'. rhodesiense ; the transmitter, Glossina morsitans, is 
plentiful, and climatic conditions are suitable, not- 
withstanding which, the disease has shown no inclina- 
tion to spread. 

It may, however, be suggested as a possible explana- 
tion that— 


(1) the disease is an old one and had, in all 
probability, existed for a considerable number of 
years before it was recognised, and is endemic, 
and that the bulk of the population is immune ; 

(2) the source of supply of the infection, namely, 
the extent to which the game is infected with 
T'. rhodesiense, may not be so extensive a8 is at 
present thought ; 

(3) the tendency of the disease, so far as is at 
present known, to appear localised, such as in 
the neighbourhood of the Luangwa, north and 
south of Hargreaves, and in the proximity of 
main roads, and, as pointed out by Dr. Ellacombe 
in the West Serenje district, rather than to 
be found equally distributed elsewhere where 
climatic conditions are suitable, and where there 
are equally favourable conditions as regards the 
abundance of both transmitter and “reservoir,” 
would suggest that there is stilla link wanting 
in the chain of evidence in favour of the “fly” 
and “game” trypanosome being identical with 
that which causes human trypanosomiasis. 


The Relationship of Human Trypanosomiasis to Game. 
—It was pointed out in the last Sleeping Sickness 
Report for this territory (February 1912) that, in 
connection with the prophylaxis of the disease, game 
would have to be considered from two practically 
independent points of view. 

The first, as offering a means of subsistence to the 
carrier of the disease, 7.e., the Glossina morsitans. 

The second, as reservoirs for the organism causing 
the disease. 


1. The question as to whether game is essential 
for the maintenance and propagation of the fly is still 
in exactly the same position as it then was. We are 
still in ignorance as to what relationship exists ; proof 
is still wanting that any essential relationship does 
exist. 

2. As reservoirs for the organism causing the 
disease. It has now beén accepted by a considerable 
number of authorities that the trypanosome first found 
in the blood of a waterbuck at Nawalia in August 
1911 by Dr. Kinghorn is the same organism which 
causes that variety of human trypanosomiasis met 
with in Glossina morsitans areas in this territory. This 
organism has since then been found by Dr. Kinghorn 
and the other members of the Luangwa Sleeping 
Sickness Commission to be widely distributed amongst 
the fauna of this country, and it has also been shown 
that its carrier is the Glossina morsitans. The final 
proof of its identity, ¢.e., its pathogenicity to human 
beings is, however, still wanting. 

The identity of this trypanosome is questioned by 
Dr. Taute, of the German Hast Africa Sleeping Sick- 
ness Commission, who has recently performed the bold 
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experiment of injecting himself and a series of experi- 
mental animals as controls with blood from a naturally- 
infected dog, and of allowing himself to be bitten by 
flies known to be infected with it. 

In the former case, all the seven animals used as 
controls became infected and died. 

In the latter experiments, also, the control animals 
became infected and died, whilst the author remained 
healthy, and has since proved by the inoculation of 
susceptible animals with his own blood that he did not 
become infected. 

There is, therefore, some doubt thrown on: the 
identity of the T. rhodestense and the organism found 
so widely distributed in game, and hence on the part 
which the antelope plays as the reservoir of sleeping 
sickness. 

The contention in favour of the non-identity of 
these trypanosomes is also supported by the conditions 
found in association with a heavy infection of the game 
with this trypanosome, and its failure, under suitable 
conditions, to spread to human beings; these circum- 
stances have been reported elsewhere. 

The complete proof of the identity of this trypano- 
some needs a series of experiments such as that carried 
on by Dr. Taute. No more than an inference as to 
identity can be drawn from the facts at present 
available. 

It can, however, be claimed that if the organism be 
the J. rhodesiense, then the possibility of immunity 
amongst man is an established fact, and one having 
a most valuable bearing both on the future of the 
disease and the alleged necessity for drastic preventive 
measures, such as the wholesale destruction of game. 


The Experimental Determination of the Kelationship 
which exists between Game and F'ly, 
and incidentally 
between Game and Human Trypanosomiasis. 


With the object of determining these points, it was 
proposed that an experiment (vide Report for 1912, 
page 25) should be undertaken which was to include 
the complete destruction or removal of all game in the 
supposed limited and definitely restricted fly belt in the 
neighbourhood of Sitchitambo’s and Kanduza’s villages 
on the Southern Border Road, from which it was 
expected definite conclusions could be drawn as to 
what effect such destruction had on the life of the fly. 

This experiment has not been carried out. It was 
found on more careful examination (made by Dr. R. S. 
White in September 1912) that this fly belt, formerly 
thought to be definitely restricted to the area named 
was not so restricted, but extended on the west to the 
banks of the Luangwa river and there became con- 
tinuous with the fly belt running north and south along 
this river; and on the east and south extended into 
Portuguese territory. It was also found that game in 
this area was extremely scarce and, consequently, its 
destruction could not be expected to yield the required 
information. It was therefore decided that this was 
not a suitable site for the proposed experiment. 


The Lukasashi Valley, north of the Mkushi-Petauke 
Road, was next examined (by Mr. Ll. Lloyd, October 
and November 1912} with a similar object in view. It 
was found to be in every respect eminently suit- 
able. The following is an extract from Mr.. Lloyd’s 
reports :— 

“ From these data it will be seen that tsetse 
fly exist practically throughout the valley of the 
Lukasashi in the part examined, including part 
of the Kaombi stream and the Manda as far us 
the hills. 

“Game is moderately numerous ivi ch 
the district. The fauna is that of the Luangwa 
Valley rather than that of the Plateau. 

“The secluded position of the valley and its 
dry condition during the winter render it a 
specially suitable place for the propesed experi- 
ment.” 


An experiment of this natuie and magnitude requires 
careful consideration in all its aspects before being 
attempted, 7.e., (1) its cost, (2) fthe probable result, 
(3) The possibility of arriving at a correct conclusion as 
to the interpretation of the result. 


Its Cost—The following rough estimate is submitted ; 
it is based on the assumption that the area experi- 
mented on should not be less than approximately 
400 square miles, and that this area must be effectively 
fenced in order to prevent the return of the game, and 
that the experiment will extend over three years :— 

1. Estimated Hxpenditure—Observations 
on the seasonal variations of the fly 
in the locality selected for at least 
one year before the commencement of 

500 


the experiment - - - 
2. Fencing.—Original double ‘fede: 100 

miles at 50/. per mile - - - 5,000 
Repairs to fencing during the continuation 

of the experiment, including material, 

white and native labour for at least 

two years - - - - - - 2,000 
3. Quarters.—Erection and maintenance 

of quarters for European staff - - 500 


For native staff - - - - - 50: 
4, Salary.—Of trained observers (micro- 
scopist and entomologist) engaged in 


observations as to the results - - 2,000: 

5. Transport - - - - . - 400: 
6. Removal of Game - - - . - 100: 
7. Incidental Expenses - - - - 300: 
Estimated total expenditure - 11,350 





One or other of the following conditions will be 
found to result from this experiment :— 
(a) The total absence of fly from the area cleared 
of game. ; 
(b) A diminution in the amount of fly present. 
(c) Unchanged conditions as regards the prevalence 
of fly. 


The Interpretation of these Results. (a) and (b).— 
In the event of either of these results being found to 
have followed the removal or destruction of game: 
within a given area it will then be necessary to 
determine— 

(1) Whether the fly has died as the result of the 
removal of one of its sources of food supply ; 
or 

(2) Whether the fly has migrated in search of 
food. 

Until a method for the determination of these: 
essential points be available an experiment giving these- 
results will be open to grave doubts. 

(c) The finding of apparently unchanged conditions. 
after the removal of the game will also not be in any 
sense conclusive as to the result of the experiment. 

The bionomics of this fly are as yet but little 
known, there are reasons to suppose that more than one 
condition is required for its suitable habitat. At least 
two conditions may be regarded as essential, namely, 
a food supply and a suitable breeding ground. One 
locality may provide one condition, another adjacent 
one the other. The locality selected for this experi- 
ment will in all probability provide both. : 

On the completion of the experiment food will be: 
sought for elsewhere, possibly where it exists alone. 
The area over which the experiment was carried out 
may still be utilised as a breeding ground. This will 
necessitate a constant interchange of the insects 
according as to whether they are in search of one or 
other condition, and little if any information will be- 
gained from the results of game destruction on the 
numbers cf the flies. 

(In carrying out this experiment over a limited! 
and properly fenced area it does not seem necessary 
that the game should be destroyed, results which will 
prove to be at least equally instructive could be gained. 
by driving the game from the area under observation.) 

A study, therefore, of all the circumstances bearing 
on the experimental destruction or removal of the 
game from a selected area owing to the large expendi- 
ture involved, our present ignorance of the bionomics. 
of this fly, and therefore our inability to correctly 
interpret the results following this experiment, does 
not lead to the opinion that this experiment would be: 
justified by its results. 

Our knowledge of the facts bearing on the relation- 
ship of sleeping sickness to big game, and our know- 
ledge of the present position of the disease do not 
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justify the agitation which at present exists for the 
general destruction of game as a preventative of the 
spread of this disease. : 

Until there is definite proof (1) that the disease is 
spreading, (2) that the game is responsible for the 
maintenance of the fly, (3) that the game is the only 
reservoir of the disease, or even the chief one, and (4) 
that the conditions following the destruction of the 
game will be an improvement on those which at present 
exist, it is a reasonable conclusion that the presence of 
this disease as it now exists does not afford sufficient 
excuse for killing out the game. 

Since the date of the last report on this disease 
a considerable amount of evidence has been obtained 
to show that in the 18 months which have since elapsed 
there has been no spread of this disease or evidence 
of a tendency to spread. There is, on the other hand, 
increasing reason to think that the disease is an old 
one and has arrived at a condition of equilibrium, ¢.e., 
that it is endemic, and in many respects approximates 
to the conditions found on the West Coast and that 
sporadic cases only will continue to be found. 

Its present condition therefore requires no hasty or 
‘drastic measures “for extirpating the living reservoirs 
of sleeping sickness,’ the grounds for which are purely 
hypothetical and unreliable. All that is required to 
meet the present situation is a continuation of the 

_ work on the lines recommended in the Sleeping Sick- 

ness Report for this territory, February 1912, which 
were as follows (page 27) :— 


1. That natives in fly areas should be prohibited 
from keeping domestic animals, goats, sheep, dogs, ce. 

2. That they should be encouraged by means of 
trapping, pits, drives, and, if possible, in being allowed 
a certain number of firearms, to clear the vicinity of all 
villayes in fly country of game, and that, except in the 
vicinity of villages, game should be as far as possible 
unmolested in order to prevent their movement into 
areas free of infection. 

3. That natives should be encouraged to protect 
all cultivated lands, by means of cuttings or clearings, 
from fire, with the object of allowing a more complete 
clearance to be made by means of grass fires. At 
present, in many places, the native is reluctant to start 
a grass fire owing to the danger of losing his crops 
thereby. 

4. That the headman of each village should be 
encouraged by means of small payments, to rid as 
far as possible the immediate vicinity of his village of 
fly by means of mechanical appliances for trapping, 
&c. The details of this work might be under the 

supervision of the medical officer of the district. 

5. That certain routes, to the exclusion of all 
others, should be used for all natives and others 
travelling through these areas, and that these routes 
should, as far as possible, be rendered safe, both by 
the removal of infected cases and by the encourage- 
ment of game destruction in their vicinity. 


Corrections.—A. considerable number of errors have 
crept into discussions and statements which have re- 
cently been made in England on the question of the 
relationship of game to the spread of sleeping sickness. 

It is advisable that these should be corrected. 


(1) There is no reason for supposing, as has been 
done, that sleeping sickness had not occurred in 
Rhodesia prior to 1908, when the first case was’ dis- 
covered (‘Proceedings of the Zoological Society of 
London,” June 1913, page 321). There is, on the 
contrary, very good reason for thinking that the 
disease had existed there for many years before that 
time. 

(2) The unqualified statement has been made that 
“sleeping sickness has already crossed the Zambesi.” 
(Ibid. page 328.) The present state of our knowledge 
offers no justification whatever for what is implied by 
this statement; it might equally well be said that 
sleeping sickness had crossed the Zambesi from the 
south. ; 

(3) The available evidence as to the spread of the 
disease does not “strongly suggest that during the 
** past few years sleeping sickness has been on the 
* inerease’’ (Ibid. page 335); it, on the other hand, 
shows that the disease has not spread. 


(4) It is difficult to understand how the statement 
that “The most reliable information is to be obtained 
‘* from the incidence of the disease in Huropeans’”’ can 
be qualified. To anyone familiar with this country and 
local conditions, it is very evident that the incidence 
of the disease in Europeans bears no relationship 
whatsoever to its incidence in natives. A devastating 
epidemic amongst natives might be raging without 
1 per cent. of the European population coming within 
many hundreds of miles of the possibility of becoming 
infected. 

(5) The statement that “ since the Luangwa valley 
“ has been closed, quite a number of Huropeans have 
“ contracted the disease in North-Hastern Rhodesia” 
(Ibid. 336) is quite incorrect. Only one case of the 
disease has occurred since that date. 

(6) The opinion has been expressed that “ the 
spread of trypanosomiasis south is a thing that at 
“ present no adequate attempts have been made to 
“ prevent.” (‘Transactions of the Society of Tropical 
Medicine and Hygiene.”’) 

That these remarks are incorrect is sufficiently 
obvious, and that they could not be made except as 
the result of ignorance is also obvious. Their object 
can only be conjectured. 

Unqualified and incorrect statements such as the 
above should not be made. Their publicity gives 
them an unwarrantable significance; their only result 
is to produce a false impression of what is being done 
by the governments concerned, and to embarrass those 
who, with the advantage of accurate knowledge at their 
disposal, are responsible for, and are carrying out, 
the requisite measures for checking the spread of the 
disease. 


oe 


The occurrence of Gl. morsitans transmitted 
Human Trypanosomiasis 
outside the confines of the present closed Area. 


It was stated in the Sleeping Sickness Report, 
February 1912, that there was little reason to hope 
that transmission would be in any way inhibited by 
the natural conditions existing throughout the territory, 
and, consequently, that the disease would not prove to 
be confined to the Luangwa Valley, and similar alti- 
tudes in Nyasaland, and the instance of the discovery 
that the disease was transmissible in the Chinunda 
district (altitude, 3,500 feet). was then quoted (wide 
page 29). 

It has since then been found by Dr. Kinghorn and 
his co-workers on the Luangwa Sleeping Sickness Com- 
mission that temperature exercises a very marked 
influence on the developmental cycle of 7. rhodesiense 
in Glossina morsitans. High temperatures (75°-85° F.) 
favour the development of the parasites, while low 
temperatures (60°-70° F.) are unfavourable. Cases of 
the disease have also been found in which the history 
proved them to be locally infected in various parts of 
the territory where these unfavourable conditions exist 
to a greater degree than in the Luangwa Valley. 

The disease has been found by Dr. Ellacombe in 
the Serenje District to the east of Lake Bangweolo, 
September 1912; by Dr. Kinghorn, in the Mpika 
District, May 1913; by Dr. Ward, in the Ndola 
District, 1912-13; and by Dr. MacKnight, in the Luano 
Valley, September 1913, ; 

It may, therefore, be accepted that, although certain 
unfavourable climatic conditions exist to a more marked 
extent in some districts than in others, transmission is 
possible whevever there is tsetse-fly. 


Luangwa Sleeping Sickness Commission. 


In April 1912 this Commission was moved from 
Lawalia, in the Luangwa Valley, to Ngoa (Mpika 
District), on the Congo—Zambesi watershed, with the 
object of determining what influence climatic condi- 
tions have on the transmission of the parasite by 
Glossina morsitans, and thus determining the possible 
extent to which the disease could spread. 


It was found that-— 

“‘(1) attempts carried out at laboratory tempera- 
tures on the Congo-Zambesi plateau during 
the cold season to transmit the human try- 
panosomes by means of Glossina morsitans 
were invariably unsuccessful in spite of the 
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fact that 680 flies were used in these experi- 
ments ; 


« (2) the developmental cycle of 7’. rhodesiense in 
Glossina morsitans is, to a marked degree, 
influenced by the temperature to which the 
flies are subjected. High low temperatures 
(60°-70° F.) are unfavourable ; 


(3) the first portion of the developmental cycle 
can proceed at lower temperatures, but for 
its completion, the higher temperatures are 
essential ; 


(4) the relative humidity of the atmosphere has 
apparently no influence on the development 
of the trypanosomes in Glossina morsitans.” 


The object which determined the formation of this 
Commission, namely, the incrimination of Glossina 
morsitans as the carrier of human trypanosomiasis 
having, therefore, been accomplished, the work of the 
Commission came to an end, at Ngoa, in August 
1912. 

Very great credit is due to Dr. Kinghorn and his 
co-workers, Drs. W. Yorke, A. F. Wallace, and Mr. 
Ll. Lloyd, for the rapidity and thoroughness with 
which this work was accomplished. 


Modifications in existing Sleeping Sickness 
Regulations. 


Tuapula, Mweru and Tanganyika Areas. 


The complete removal of the population from all 
contact with Glossina palpalis has rendered it 
necessary only to prevent the return of these natives 
to the Luapula and to the shores of Lake Mweru and 
Tanganyika. A suggested boundary line embodying 
this recommendation has already been submitted. 


Iuangwa Closed Area. 


The regulations at present in force in this area 
were designed to prevent the spread of a disease 
which was then thought to be confined to this area 
(1910). More recently it has been found elsewhere, 
and there is reason to think that its occurrence is 
possible wherever Glossina morsitans is found. Trans- 
mission, however, being modified by certain climatic 
conditions, the Luangwa Valley providing more 
favourable conditions for its transmission than else- 
where in the territory. 


It has been found that, notwithstanding the known 
presence of infection in the Luangwa Valley for at 
least six years, and in spite of apparently every 
necessary condition favourable to its spread being 
present, there is no evidence of any tendency to 
spread, and that the tendency of the disease is to 
assume a sporadic character. 


It may, therefore, be expected that since the 
disease is not spreading in this area, it will not do so 
under less favourable conditions. For these reasons it 
is thought that a continuation of the present strmgent 
rules and regulations governing the movements of 
natives in the Luangwa closed area are no longer 
necessary, and that the restrictions consequent on 
these to trade and development may now be relaxed. 


A recommendation has, therefore, been submitted 
for the modification of these regulations. 


Hntomological. 


The following is the general programme of work 
which has been adopted in connection with the 
investigations now being carried out :— 

(1) Determination of the relative value of various 
food supplies with reference to breeding capabilities. 

(2) Determination of what parasites affect the fly 
or pupe. 

(3) Further investigations into breeding places and 
habits and habits, namely :— 

Is breeding seasonal ? 


Are the pupe carefully placed, be are they deposited 
at random ? 


Are breeding haunts at special places in fly belts 
which are visited periodically for the purpose of 
depositing pupe, or are the pupe deposited 
throughout the belt ? 

Is there any special relation in the breeding 
places to— 

Soil ? 
Water P 
Shade ? 

(4) General—As to food, water, plant juices, 
invertebrate animals’ preferences in food, re small 
mammals and birds. 

(5) Distribution.Seasonal variations as to shade, 
water, game, native cultivation, Huropean settlement, 
reasons for ayoidance of certain areas where conditions 
are apparently favourable. 

(6) Hnemies—W hat animals or insects prey on the 
fly and its pupe ? 

Are there any special enemies apart from parasites 
(fungi) ? 

What parasites attack the fly ? 

What parasites attack the pupe ? 

(7) Trapping.—ls there a reasonable probability of 
reducing the number of fly by any form or forms of 
trapping. 

(8) Tsetse Fuges.—Ave there any such in nature ? 

The Entomological Staff at present consist of 
Messrs. Li. Lloyd, H. C. Dollman, and R. A. F. 
Eminson. ; 

Mr. Lloyd, since the completion of the work of the 
Luangwa Sleeping Sickness Commission, has been 
stationed at Ngoa, Mpika District, and has for the 
most part been engaged: (1) On the determination of 
the relative values of the various food supplies with 
reference to breeding capabilities; and (2) In deter- 
mining whether Glossina morsitans will feed on small 
mammals, birds, reptiles, or amphibians. 

The results of these experiments will be published 
in detail when the series is completed ; in the meantime, 
with reference to No.1 sufficient work has not been 
done from which to generalise upon. (reat difficulty 
was experienced in getting the flies to breed freely in 
captivity, and the number of pupz produced can only 
be regarded as a fortuitous circumstance as far as the 
work has gone: however, it would seem that as regards. 
the dimensions of the pupze produced the mammalian 
series has the adyantage, otherwise it would seem 
that there is little or no advantage in a mammalian 
diet. 

2. A fairly extensive series of experiments was 
carried out by Mr. Lloyd to determine whether 
Glossina morsitans will feed on small mammals, birds, 
reptiles or amphibians. 

Twenty-nine experiments were carried out, which 
included lizards, chameleon, toad, fowl, rat, mouse,. 
burrowing rodent, mongoose, bat, shrew mouse, 
caterpillars, from the result of which it would seem 
that these animals do not provide a suitable food 
supply for the fly. 

Messrs. Dollman and Eminson have been stationed. 
at Nwengwa near the Upper Kafue, where they have 
been inquiring into the seasonal variations, breeding 
habits, and places, and distribution. Their report. 
thereon will shortly be available. 

The details of a concentrated experiment with the 
object'in view of determining the relationship of fly to- 
game are now under consideration. 

It is thought that the conditions which would 
obtain after the removal of the game can be produced 
on a small scale and suitably enclosed, and that careful’ 
and accurate observations of the result as regards the 
life and breeding capabilites of the fly will throw some: 
light on what might be expected to happen as the 
result of the removal of the game. 

These particulars, should further consideration 
show the experiment to be practicable, will be 
submitted for approval later. 

It is also proposed, subject to approval, to establish 
a permanent entomological camp within easy reach 
of the railway, probably on or near the Mulungushi 
River, to the east of Broken Hill. 


The Secretary; 
Departruent of the Administrator. 


« 
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Domestic Animals as Reservoirs of Trypanosomes. 


It is generally known to those conversant with the 
subject that the domestic animals which live in close 
association with man in Africa, namely, cattle, sheep, 
and goats, and dogs, may harbour trypanosomes 
which are lethal to other domestic animals or to man 
himself without themselves showing any evidence of 
disease. Probably in all these cases the animals in 
question have lived long in contact with tsetse-fly and 
have, like the game, acquired a tolerance for the 
trypanosomes conveyed by them. I am not aware 
that the recorded observations have ever been collated. 
I have here briefly given a sample of the evidence that 
the domestic animals act as reservoirs of these 
trypanosomes; to collect all the observations would 
take more time than is at my dispesal. 


Domestic Animals as reservoirs of T. gambiense. 


Dogs.—Greig, who visited a sleeping sickness area 
near Lake Albert, Uganda, in 1904, found that many 
dogs were dying of a wasting disease. Two were sent 
to the laboratory three weeks’ journey away. They 
were thin but had no symptom of disease. They died 
from worms two months later. A trypanosome not 
distinguishable from 7. gambiense was found in them, 
anda dog inoculated from one of them lived seven 
months and died with the brain lesions characteristic 
of sleeping sickness.* 


Cattle—Bruce and the other members of the 
Sleeping Sickness Commission in Uganda infected 
eattle by causing (. palpalis naturally infected with 
T. gambiense to feed upon them. Afterwards clean 
flies were fed on these cattle, became infected from 
their blood, and transmitted the infection to other 
animals by biting. Moreover, of {7 cattle examined 
in the sleeping sickness area, one was found to harbour 
T’. gambiense ; it was apparently healthy. 


Sheep and Goats——Kleine and Fischer, on Lake 
Tanganyika, in German Hast Africa, infected several 
sheep and goats by causing G. palpal/s infected with 
T. gambiense to feed on them, and in three instances 
clean flies became infected from these animals and 
transmitted the infection to others. The blood of the 
sheep and goats was infective to fly for 99 days.t 


French observers have succeeded in infecting 
domestic fowls with J. gambiense. There is at 


present, however, no evidence that these animals 
become infected in nature. 


Domestic Animals as reservoirs of other Trypanosomes 
lethal to Stock. 


Dutton, Todd, and Kinghorn, in 1903-1905, made 
a study of cattle trypanosomiasis in the Congo State. 
They write as follows :— 

“At Kasongo trypanosomes were seen in 
5 per cent. of cattle. The percentage actually 
infected is certainly much larger; yet this 
herd is increasing. There were no deaths in it 
from disease. during our stay at Kasongo, and 
the cattle were in splendid condition. 

« Trypanosomiasis is common and often fatal 
among Gambian horses. But two horses in the 
Gambia found to be infected with Trypanosoma 
dimorphon in December 1902 were still alive, 
apparently healthy, and were constantly worked 
in November 1906 3 

“As will be gathered from the notes on the 
animals present at various posts in the Congo 
[details are given elsewhere in the paper}, 
individual cattle, horses, &c. seem to be 
resistant, since they live for some years in 
places where the disease is of a very severe 
type. Cattle are susceptible to inoculation 
with Trypanosoma dimorphon, yet at many 
places in the Gambia, at Cape St. Mary, for 
example, large herds of cattle in splendid 
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condition graze over the same ground as the 
horses 

* From all these facts it is not unreasonable 
to suppose that, like the game, domesticated 
animals may thrive in spite of actual trypano- 
some infection and exposure to constant re- 
infection.’’* 


Sheep and Goats—Montgomery and Kinghorn, in 
1907-1909, in North-Eastern Rhodesia, found sheep 
and goats regarded by both Europeans and natives as 
immune. These animals, three and a half months 
after the diagnosis of the natural infection, were in 
as good condition as at first and not suspected of 
sickness by the owners. They write :— 

“ Speaking broadly, trypanosomes were 
generally visible in the peripheral blood, both 
in naturally and experimentally infected 
animals, and being apparently in good health, 
it appears to us that they may act as reservoirs 
par excellence for the virus, and by trade and 
movement may become dangerous potential 
disseminators of the disease.’’+ 


{Pecaud, in Dahomey, studied the trypanosome 
infections of the smaller domestic animals. About a 
dozen infected sheep and goats were kept under 
observation for five to six months; all appeared to be 
in perfect health. He thinks these animals must 
serve as reservoirs, especially as wild animals are rare 
in the region in which his observations were made. 

Gout—Duke, in Uganda, kept at the Mpumu 


Laboratory a goat naturally infected with 7. nanwm. 
Seven months after arrival it was in excellent health, 


trypanosomes being visible in its blood at rare 
intervals.§ 
Cattle—Pollard, in Northern Nigeria, writes as. 


follows :— 

“ There is in the Munshi division, and in the 
northern part of the Province, a small black 
breed of cattle, which is apparently immune to 
tsetse. At any rate, these cattle can be kept 
in the Munshi district where no horse can live 
and where imported Fuhlani cattle all die. I 
have not yet obtained any blood-films from 
these animals. It is interesting to note that 
the Munshis are great hunters and that they 
have practically destroyed all the wild game. 
in their district, and yet, in spite of this, 
the trypanosomiasis of cattle and horses is 
rampant. || 


Foy, as a result of his work in the same Colony, 
concluded :— 

“That a certain breed of cattle found in 
pagan districts possess a high degree of natural 
immunity in that they may harbour the 
trypanosome in the blood and yet keep in good’ 
condition and show no signs of the disease, nor 
do they die from the infection so long as their 
environments are favourable. These environ- 
ments are a free life, with ample food, especially 
plenty of green grass. Confinement, poor 
feeding, and hard exercise tend to make the 
disease manifest itself clinically. 

“That such domesticated cattle may act as 
a reservoir of infection, since the blood may 
prove infective at such times when clinical 
symptoms manifest themselves, although the 
trypanosome may not be found on making a 
microscopical examination.” 4 

This breed was black and thick-set, probably the 
same as that mentioned by Pollard. 

Pigs.—The members of the Portuguese Sleeping 
Sickness Commission that visited the Island of 
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‘gs 2. Pe Lele 


§ Proceedings of the Royal Society, B. Vol. 85, pp. 4-9. 
i Bulletin of Entomological Research, Vol. 8, p. 219. 
€ Journal of Tropical Medics and Hygiene, 1911, p. 807, 
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Principe in 1907-1908 found that the tsetse-flies fed 
chiefly on pigs. In the blood of most of these 
trypanosomes were found. The pigs were fat and 
their health was unimpaired.* 





Similar observations, of older date, could be 
collected from the writings of R. Koch. 
* Archivos de Hygiene e Pathologica Exoticas, 1909, 


Vol. 2, p. 336. 


It is worth recalling in this connection that 
domestic cattle are generally recognised in India and 
Indo-China as forming reservoirs of surra. 

There is, at present, no evidence that domestic 
animals serve as reservoirs for 7. rhodesiense in 
Rhodesia and Nyasaland ; no domestic animal naturally 
or artificially infected with this trypanosome has 
survived long. 

ARTHUR G. BAGSHAWE. 
March 19th, 1912. 


Exrract from Report on Human TRYPANOSOMIASIS in the Wesrern Province of ASHANTI. 


Prophylaxis. 
Dr. Kinghorn said in his report in 1910 :— 


“The measure I think will be most easily 
applied and which will effect a great amount of 
good is the enforcement of clearings around all 
the villages and the water supplies, the ferries, 
and the fords. If this is carried out intelli- 
gently, it should be possible to protect these 
places from the flies, and thus in time bring 
about diminution in the incidence of the disease. 
The villages are habitually used as resting 
places by the floating population, amongst 
whom trypanosomiasis exists to some extent, 
and they frequently remain for a considerable 
length of time in one place. As I have pointed 
out, the difficulty of controlling this class of 
native is almost insurmountable over the greater 
part of the country, and every effort must be 
made to prevent them from acting as dissemi- 
nators of the disease, as well as those cases 
which exist amongst the indigenous population. 
The clearings can be dene by the villagers 
themselves without remuneration, and, in most 
instances, if supervised, would not entail a great 
amount of work. It is hopeless, of course, to 
expect that this work will be carried out without 
some persuasion. The general supervision of 
the clearings and the other measures must rest 
in the hands of the Medical Staff.” 

“The Commissioner of the Western Province 
wrote in 1911, when I was Medical Officer of 
Sunyani: ‘The following extracts from my 
‘ report on my recent tour may be of interest 
to you, and you may consider it advisable to 
transmit them to the head of your Depart- 
‘ment. Sleeping sickness.—I inquired in 
Gaman and Wenchi into the result of the cases 
diagnosed last year by Dr. Kinghorn. The 
result is surprising, and would tend to show 
that the disease is of a more virulent type 
than was originally supposed. In Pulliano, 
three of the diagnosed cases have died in 
March or April. In Seketia, two; in Korase, 
two; in Mengi, one, a stranger; and in 
Wenchi, out of 17 cases, all are dead except 
two who are now in eatremis. It is probable 
that in other Gaman villages and in Berekum 
there has been the same percentage of mor- 
tality, and it is impossible to conceive that 
* with all this mortality there is a diminution 
in newly infected cases. I still think that 
Dr. Kinghorn’s recommendation for the estab- 
lishment of an observation station in Gaman 
or Wenchi is worthy of consideration, and that 
our joint recommendation for a native staff to 
travel and see to the making of. clearings 
round villages and the general improvements 
of towns and sanitation is the practical step 


which it is incumbent upon the Government 
* to take. 


“ 
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Tekiman, 
“ ¢ 12th September 1911.” 


These clearings around villages recommended by 


Dr. Kinghorn and the Commissioners I entirely agree’ 


with, and last year I made recommendations of a 
similar nature, more extensive I #hust admit, but very 
necessary if they could be possibly earried out. After 


going very thoroughly through the province, I must 
say that if any attempt has been made to carry out 
these recommendations it has proved a failure; in a 
few villages it has been done, but has not been main- 
tained, and if clearings once made are not going to be 
maintained I believe it would be better nut to make 
them at all. 


There are two reasons to my mind why these 
clearings are not made, or when made are not main- 
tained by the natives :— 


(1) The disease causes no alarm to the native 
mind. 

(2) The natives do not think the Government are 
serious. 


1. A disease occurring sporadically, with a gradual 
on-set, chronic course, and lingering death is a natural 
sequence of events, one that to the native mind cannot 
be prevented; therefore, why should it alarm them ? 
If it were small-pox, or some epidemic which rapidly 
killed off numbers, they would become alarmed; but, 
with this disease, no; especially when it so often 
happens to be the least important members of the 
community who are picked out by the disease. 


2. Year after year the medical officer on sleeping sick- 
ness duty goes round this province telling the chiefs and 
people to make these clearings, and frequently marking 
out the 100 yards around their villages for them, only 
to find on his return each year that nothing has been 
done. The natives find that no notice is officially 
taken of their disobedience, therefore, why should they 
treat the matter seriously ? 

I shall here recommend what I consider should be 
the minimum to be done this year: 100 yards clearings 
around all villages and zongos on the main trade roads 
and around all bush villages where at present there 
are any cases of trypanosomiasis, and that these 
clearings, when made, be kept properly maintained ; 
50 yards clearings around the water supplies and 
washing places of all these villages. When making ~ 
the clearings, I do not think it necessary to eut down 
all the trees, but to thin out the forest, and root out 
all the bush and undergrowth. If any large trees after 
the thinning out has been completed give too much 
shade, they could easily be rmg-barked. I suggested 
last year that these clearings might be used for grow- 


- ing sweet potatoes, and, where the soil was suitable, 


eround nuts ; and that any clearings made beyond the 
100 yards might be used for yams or corn. The native 
objection to this was that the cattle and sheep would 
eat their crops. I suggested fencing in the farms, but 
to this they did not seem to beagreeable. I now think 
that if these clearings were planted with dube grass and 
looked after for a while, they would make an excellent 
pasturage for sheep and cattle, and would be a much 
more suitable place to keep them than at present—in 
their streets and compounds. I do not say that 100 
yards clearings are sufficient to keep tsetse flies out of 
the villages, but they would at least be a start in the 
right direction, and could be gradually increased. I 
look on these clearings as necessary sanitary measures, 
and I think if any person were to go round the out- 
skirts of as many of these villages as I have done they 
would agree with me. As regards the 50 yards clearings 
around water supplies and washing places, what is 
required here is not the cutting down of trees, but the 
thorough rooting out of the undergrowth and planting 
of Bahama grass. These measures should certainly be 
done by the natives living in the villages and zongos, 
and, if carried out systematically, would not entail an 
enormous amount of labour. I may say that, apart 
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from Sunyani town and zongo, the natives are very 
rarely asked to do any sanitary improvements. If the 
work of seeing to these clearings is to be done by the 
medical officer in Sunyani, then [ think it will be 
necessary to give him some power, especially since 
this matter of clearing has not been treated seriously 
for the past three years. This province, with an area 
of about 6,000 square miles, is too large to keep con- 
stantly going round telling the chiefs and people to 
clear. JI look on the matter in the same light as road 
clearing, and, as the natives were not educated up to 
clearing their roads without compulsion, neither will 
they be educated up to clearing around their villages 
without similar measures. 


I would suggest that four native overseers should 
be appointed who could travel about from village to 
village and mark out these clearings in the different 
villages and zongos, and report monthly to the medical 
officer at Sunyani what progress is being made. I do 
not think that these overseers should remait ina village 
till the clearing is made, as if [they did] they would 
never get round the province. In 1910 I sent an 
intelligent coast native to a town in this province to 
have a clearing made; the natives kept putting off 
the work from day to day till eventually the overseer 
got disheartened and took to drink, and finally got 
into trouble. I do not think it is fair, therefore, to 
keep these overseers in one place any length of time. 


The medical officer in Sunyani should be given 
every opportunity to travel, and for this purpose should 
be supplied with carriers, who would be at his disposal 
when he required them. At the present time there 
appears to be no such supply. In 1911, when 1 was 
stationed in Sunyani, I received instructions to proceed 
round the province with the Chief Commissioner; on 
applying for carriers, I was informed that they would 
not be available for five months, so was, therefore, 
compelled to use the labourers in Sunyani station as 
carriers. If there is no vote for transport for the 
medical officer, could not some arrangements be made 
whereby he might be allowed to use the labourers 
under his control as carriers ? 


Segregation.—Segregation of the infected persons 
in the province would be an excellent prophylactic 
measure if it could possibly be carried out, but I believe 
it would be impracticable here. Hven if the infected 
residents of the province were segregated, which could 
only be done by using strong measures, there would 
always be the floating population travelling in and out 
of the province, among whom are many trypanosome 
carriers, and who, I believe, constitute the greatest 
danger. 


Roads.—The new roads which are at present being 
made through the forest, though they are a great 
improvement as regards transport, to my mind are 
more dangerous as regards trypanosomiasis. Moving 
objects seem to be a much greater attraction for tsetse 
flies on these broad sunlit roads than on the dark ones. 
On each side of these roads where the forest has been 
cleared back for a few yards there is now a tangled 
mass of moisture-laden vegetation, shaded by the 
branching trees, and forming an ideal habitat for tsetse 
flies. As the sides of these roads cannot be kept cleared 
I think the best thing is to encourage undergrowth to 
grow as high as possible, and so shut off the roads from 
the forest. The first great prophylactic measure which 
the Government has taken against trypanosomiasis in 
Ashanti was the prohibition of the importation of north 
country slaves into the country ; north country natives 
are now coming into the country in much greater 
numbers, not as slaves, but as free people doing the 
transport work of the country, and I believe the next 
radical measure which would prove of greatest use 
would be the driving of these north country carriers 
out of the endemic area. The only legitimate way, as 
far as I can see, that this can be done is by competing 
with them in their trade, and that can be accomplished 
by building railways. If railways could be run through 
the endemic areas where north country natives are 
employed in large numbers, I think there would quickly 
be a diminution in the north country population, and 


O 19130 


also in the incidence of this disease; but until some 
such measure as this is undertaken I believe trypano- 
somiasis in this province will remain, as at present, in 
a state of equilibrium. 


It has been suggested that the north country natives 
bring the disease down with them into Ashanti. It 
would serve a useful purpose if it could be definitely 
settled whether or not trypanosomiasis occurs amongst 
the natives of the Northern Territories who have never 
left their district. As a number of Moshis are found 
infected in Ashanti, similar information from the 
French authorities would be valuable. 


Laboratory.—Useful experiments could be carried 
out in a well-equipped laboratory by a specially quali- 
fied Protozoologist, and if the Government considered 
such a proposal, plenty of material for working on 
could be obtained in Coomassie, which would be a most 
convenient place. 


Treatment.—Under this heading I have very little 
to say. The native method of treatment which is 
applied to all enlarged glands, no matter from what 
cause, consists in scarifying the glands and applying 
some irritating substance, which generally causes the 
enlarged glands to slough away. I have had an 
opportunity of examining a few of the people who had 
submitted to native treatment for trypanosomiasis, and 
whenever I succeeded in getting gland juice I found 
trypanosomes. Instead of this treatment doing good, 
in my opinion, it only destroys one of nature’s lines of 
defence against the invading trypanosome. _ This treat- 
ment causes the enlarged glands to disappear, and so 
for a time raises the patient’s hopes. 


As far as atoxyl treatment is concerned, I believe 
if the people infected could be got to attend the 
hospital in Sunyani a lot of good could be done. I 
do not think Sunyani by any means a suitable place to 
bring a number of infected persons into, but it is the 
only station in the province in which a medical officer 
resides, and so the only place where treatment can be 
given. I took a considerable amount of trouble in 
trying to get the infected ones to come to Sunyani, and 
gave each a letter to the medical officer; so far, only 
ten arrived at the hospital, and of these only two or 
three attended for a short time. One reason, I think, 
[which] keeps some away is the fear of running into 
debt. Sunyani is by no means a cheap place for 
strangers to live in, and the guardians of the infected 
ones are unwilling to undertake the trouble and expense 
of bringing them in and keeping them here fora course 
of treatment. I wouid suggest that the infected 
persons who come to Sunyaniand remain for treatment 
be granted subsistence at the rate of, say, two shillings 
a week, to be paid to them if they attend hospital 
regularly. The expense would not be great, as for 
some time few would take advantage of the offer. 


A segregation camp where the infected persons 
could be kept together would simplify matters con- 
siderably as regards treatment, but J am afraid it would 
be impossible to keep people in the early stages of the 
disease in it. A prison instead of a camp would be 
necessary, and unless the Government are prepared to 
use force the result would be an expensive failure. 


Of the twelve people who received atoxyl treatment 
here in 1910 five (north country natives) are alive and 
fit at present; four others were fit up to the end of 
1911, but have since been lost sight of, and three who 
were in a late stage of the disease when first discovered 
have died. I enclose with this report full statistics of 
all cases of the disease found since these investigations 
started in this province in 1910. I also enclose two 
maps, one giving the towns and villages visited, with 
the number of cases of the disease found in each since 
1910, and the other giving the distribution of tsetse 
flies in the province. 


W. M. Wanps,” 
Medical Officer, 
Sleeping Sickness Duty. 


Sunyani, Western Province, Ashanti, 
25th June 1913. 
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SUGGESTIONS For FuturE Work. 


By Mr. E. E. Austen and Dr. A. G. BaasHawe, 


In the course of their inquiry the Committee have 
had the opportunity of noting that some facts relating 
to its subject are fairly firmly established, while others 
rest on a less secure basis. Their views in this respect 
are indicated in the Report. It may safely be said 
that of the experimental researches few have been on a 
sufficiently large scale or confirmed sufficiently widely 
over Africa to afford satisfactory support for a final 
scheme of preventive measures. It is not proposed to 
repeat here what may be extracted from the Report, 
but it seems useful to indicate some lines of enquiry 
which may help in the elucidation of the general 
problem. 
Entomological Research and Medical Research. 


Entomological Research. 


In all work dealing directly with the insect carriers 
of trypanosomiasis the ultimate aim and object, 
namely, the elimination of the fly, must be kept promi- 
nently in view. When seeking to compass the local 
eradication of these insects, observations of both direct 
and indirect importance in connection with the 
bionomics of tsetse flies will almost certainly be made; 
yet it is none the less important that operations should 
not be commenced in desultory fashion, but that, so 
far as possible, each investigator should be provided 
with a definite scheme of work. 

The following are among the subjects to which 
special attention should be directed :— 


(i) Function of the sensory labyrinth in the second 
and third joints of the antenna of Glossina.—lt is not 
yet known whether this is olfactory or auditory. 
Knowledge of the kinds of stimuli by which the 
organ is affected would be a useful aid in connection 
with trapping. 


(ii) Influence of Odowrs.—EHfforts should be made 
to determine whether tsetse flies, in choosing a breed- 
ing-place, are in any way influenced by odours; or 
whether, as Mr. Lloyd believes in the case of G. morsi- 
tans, the existence of a relatively dark spot “ where 
the mother fly can hide during pregnancy” is the 
dominant factor. The odours by which insects are 
attracted are not necessarily perceptible to the human 
nostril, and consequently it does not follow that, 
beeause the breeding-places of G. morsitans and 
G. palpalis appear to human beings to have no dis- 
tinctive odour, such odour is not apparent to a pregnant 
tsetse fly. In India it has recently been found by 
Mr. F. M. Howlett that Stomozxys calcitrans will 
oviposit freely “on cotton-wool soaked -in valerianic 
acid, one of the acids present in the fermenting 
vegetable stuff in which the eggs of this species are 
naturally deposited. Although Stomowys 
calcitrans, instead of depositing at intervals a single 
full-grown larva, lays eggs in the ordinary way, the fact 
that it also is a blood-sucking fly and somewhat closely 
related to Glossina perhaps affords some grounds for 
hoping that, if it be possible to analyse and separate 
the components of the humus in tsetse fly breeding- 
places, some substance or essence of a specially attrac- 
tive nature may be found. If discovered, this would of 
course be used in connection with— 


(ili) Artificial Breeding-places.—Hvery effort should 
be made to construct these, and to test their practical 
efficacy. If bird-lime or other sticky substance were 
applied to the under surfaces of the dead branches or 
other timber used in the construction of such breeding- 
places, the latter might form traps for the adult flies 
as well as for pupae. It is important to note that, in 
order that artificial breeding-places may have a 
reasonable chance of success, #11 known or probable 
breeding-places must, so far as possible, first be 
destroyed or rendered useless. 


These are given below under the heads _ 


(iv) Range of Flight.—Definite knowledge on this 
subject is urgently required in connection with G. 
morsitans. Many of the statements on the subject made 
to the Committee in the course of the inquiry were mere 
guesses, or based on irrelevant or insnfficient data. 
Important information on this head might, however, be 
gained in connection with experiments to determine— 

(v) The Precise Effects of Clearing.-—At present we do 
not know whether clearing actually results inthe death of 
the flies, or merely causes them to migrate. If it were 
possible, in G. morsitans country, to find a series of 
small isolated patches of tsetse, each separated by a 
different distance (400 yards, half a mile, three-quarters 
of a mile, and so on) from the next patch of cover, the 
actual effect of clearing might be ascertained by 
marking and liberating a large number of G. morsitans 
in each patch in succession, and then destroying the 
vegetation and noting the result. If possible, a method 
of marking: which does not in any way impair the 
activity of the flies should be adopted. The desired 
end might be attained by collecting large numbers of 
pup, and breeding out the flies in cages so arranged 
that the insects on emerging become permanently 
marked with coloured powder. 

(vi) Systematic Trapping and Catching continued for 
a considerable Period of Time (say One Year).—This 
should be given a thorough trial. In the Island of 
Principe a marked reduction in the numbers of Glossina — 
palpalis has been effected by catching the flies by 
means of black cloths smeared with bird-lime’and worn 
by natives. The number thus’ trapped was 95,000 in 
the last six months of 1912, or over 500 a day. When 
tried in German East Africa, however, in the case of 
Glossina morsitans, the method yielded but poor results. 
It is suggested that the failure may be due to the 
employment on the cloth of some substance which is 
actually distasteful to the flies and that further experi- 
ments with the same substance that is used in Principe 
would be of value. It is obvious that catching the 
adults must, relatively at any rate, produce a far 
greater effect on an exceptionally slow-breeding fly like 
Glossina, than on an insect such as the house fly, which 
may produce six hundred eggs at one time. To this 
extent we are aided at the outset by nature. Correct 
conclusions as to the value of trapping and catching 
cannot be deduced from a trial lasting only two or 
three months, in which but a handful of natives are 
engaged ; the value of limed cloths and of nets in the 
hands of expert fly-boys should be tested in a selected 
locality for at least a year, and on a large scale. Some 
hundreds of natives should be employed in the work, and 
a corps of, say, a dozen keen and energetic fly-boys 
should be established in each village in a tsetse area. 
Payment should be by results, but small rewards would 
suffice, and the system should therefore prove 
inexpensive in working. 

(vii) Insect Hnemies.—In the case of a noxious insect, 
which exists in such numbers as to constitute a plague, 
it is useless to expect effective aid from endemic 
enemies. Were such enemies capable of controlling 
the harmful insect, the latter would never have become 
a plague, and if results of value are to be produced by 
this method enemies must be sought forelsewhere. In 
the United States of America attention has recently 
been drawn to the life-history and habits of a minute 
Hymenopterous (Chalcid) parasite known as Spalangia 
muscidarum, which has been bred in large numbers 
from the puparia of Stomoxys calcitrans, and also 
attacks the pupae of other flies, including Musca 
domestica and Lyperosia irritans. Only one species of 
the genus Spalangia (parasitic on a fruit fly) is at 
present known to occur in Africa, but in North America 
in addition to S. muscidarum several other species are 
found; these include S. haematobiae, which attacks 
Lyperosia irritans, and 8. nigra and S. hirta, both of 
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which parasitise Musca domestica. It would be well 
worth while to make an effort to obtain a good supply 
of pupae of all the species of Spalangia mentioned, and 
to endeavour to establish these parasites in a Glossina 
morsitans area, and watch the result. The Spalangia 
pup could be conveyed in cold storage, in infected 
fly-pupae. The fact that both Musca domestica, 
Stomoxys calcitrans, and more than one species of 
LIyperosia are found plentifully in parts of Tropical 
Africa infested by Glossina would seem to increase the 
possibility of establishing one or more species of 
Spalangia in these regions. For details of a method of 
artifically propagating Spalangia muscidarum, see H. 
Pinkus, “The Life-History and Habits of Spalangia 
muscidarum, Richardson; a parasite of the Stable-Fly ” 
(Psyche (Boston, U.S.A.), Vol. xx., No. 5, Oct. 1913, 
pp. 148-158, 1 pl. 1 fig.): see also C. H. Richardson, 
“Studies on the Habits and Development of a Hymen- 
opterous Parasite, Spalangia muscidarum Richardson”’ 
(Journal of Morphology (Philadelphia, U.S.A.), Vol. xxiv., 
No. 4, Dec. 20, 1913, pp. 513-549, 4 pl.). For abstracts 
of both papers, see The Review of Applied Entomology, 
Series B, Vol. II., Part 2, Feb. 1914, pp. 22-24. 


(viii) Food. — A large series of G. morsitans 
caught where game is plentiful should be examined 
to determine the percentages which have fed respec- 
tively on mammals, birds, and reptiles. Mr. Lloyd in 
Rhodesia examined 310 flies and found mammalian 
corpuscles in the gut of 70, and nucleated red corpus- 
cles, reptilian or avian, in the gut of 12, 7.e., in 15 per 
cent. of those which contained undigested blood. This 
is a considerable percentage, seeing that these flies are 
believed by many to depend on game for their subsis- 
tence. The examination should be repeated over a 
larger series, and an effort should be made to distin- 
guish, as Dr. Carpenter did, avian from reptilian 
blood. 


Further, a large series of G. morsitans in an area 
free from game such as that described by Major 
Stevenson Hamilton (para. 1885) should be examined 
to determine on what food they subsist, and whether 
they contain trypanosomes pathogenic to laboratory 
animals or stock. This might be done in an “ experi- 
ment-of-game-destruction ” area, if the flies remained 
in it and.no favourable opportunity occurred under 
natural conditions, but a naturally game-free area is 
preferable, because here the flies have had time to 
adapt themselves to their environment and possibly 
have learned to attack animals which ordinarily they 
disregard, 


Medical Research. 


(i) Reservoirs.—(a) There are certain species of 
mammals which have not been examined at all or only 
insufficiently. Such, besides smaller mammals, are 
bush-pig, baboon, aardvark, hippopotamus. Attention 
should be directed to these creatures whenever they 
are found in fly areas. It is important that a sufficient 
number of young animals be examined, because old 
animals may have acquired immunity and rid them- 
selves of the parasites. 


(6) From evidence which came before the Committee 
it is possible that man himself may, under special 
conditions, be tolerant of J’. rhodesiense and hence au 
important reservoir. A large series of apparently 
healthy young adult natives in an infected area should 
therefore be subjected to examination, their blood 
being scrutinised under the microscope, and inoculated 
into susceptible animals. There are difficulties in 
carrying out such examinations owing to the prejudices 
of the natives, but these could be overcome. 


(c) Can birds harbour trypanosomes of man or 
stock, and do they do so in nature? The importance 
of this investigation depends on the extent to which 
tsetse feed on birds; this has not yet been satisfactorily 
ascertained for G. morsitans nor even for G. palpalis. 
Dr. Durham in London inoculated a kestrel (Falco 
tinnunculus) with rat’s blood swarming with nagana. 
The blood of this bird was infective to rats 31 days 
later. He concluded that birds of prey might con- 
ceivably be reservoirs of infection. 


(d) A fresh test of the infectivity of the fly on the 
shore and islands of the Victoria Nyanza should be 
made (the last was in 1911), and more vigorous 
efforts should be exerted to prevent the clandestine 
visits of possibly infected natives to these places, for 
such visits may vitiate any conclusions drawn from the 
experiment. 


(e) There is abundant evidence that native herds in 
certain parts of Central and West Africa are, like wild 
animals here and in other parts of Africa, tolerant of 
the presence of the trypanosomes which are continually 
injected into them by the local tsetse flies. Whereas 
domestic animals which are introduced rapidly sicken 
and die, the animals which have been long subject to 
infection take no harm. These animals, cattle, sheep, 
and goats, are easily handled, and their infection can 
be studied under natural conditions, but little attention . 
has hitherto been paid to them. A study of their 
serum might lead to knowledge of the cause of their 
tolerance and enable us, by injections of serum or 
vaccines or otherwise, to produce a similar condition 
in introduced cattle, if ¢mmunitas sterilisans is not 
attainable. 


(ii) Transmission Experiments.—Transmit T'. gam- 
biense by G. morsitans and study carefully the infection 
produced in laboratory animals, with a view to the 
detection of a change in virulence or in the morphology 
of the trypanosomes. This experiment has been sug- 
gested by Professor Mesnil. It may be -that with a 
change of invertebrate host there is a change in the 
biological character of a trypanosome. It is not yet 
certain that posterior nuclear forms may not be 
detected in T. gambiense infections even when trans- 
mitted by G. palpalis. 

In transmission experiments with tsetse-flies and 
human trypanosomes it is not found possible to obtain 
a permanent infection in more than 5 to 10 per cent. 
of the flies. Miss Robertson, who has especially studied 
this problem, believes that the failure of the 90 to 95 
per cent. to become infected is due to the tendency of 
the flies to digest their parasites. This problem is worth 
further study. It is possible that the small incidence of 
sleeping sickness in parts of Africa where the disease 
has been long established is due to the low percentage 
of flies which is capable of becoming infected rather 
than to immunity in man. It should be noted that 
the few attempts which have been made to transmit 
T. gambiense by G. palpalis in West Africa have failed, 
and that all our data concerning transmission of this 
species by G. palpalis were obtained in regions where 
T. gambiense has only recently established itself, e.g., 
Uganda and German Hast Africa. 


(ui) Action of Human Serum.—Test in Africa the 
effect of healthy human serum on T’. rhodesiense, both 
in vitro and in vivo. The recorded work has been 
mostly done in European laboratories. It is considered 
to be an important point of distinction between the two 
human trypanosomes that one is susceptible (like 7. 
brucez), the other much less susceptible, to the action 
of human serum. 


The work in Africa is to some extent contra- 
dictory. Dr. Weck, in German Kast Africa (Rovuma), 
found that injection of human serum did not prevent 
the infection of monkeys with T. rhodesiense. Dr. 
Duke, on the other hand, found that when human 
serum was injected into a monkey infected with 
T. gambiense the trypanosomes disappeared from the 
circulation for a longer or shorter period. Probably 
rats or mice should be used in such experiments. 


(iv) Diagnosis by Cultivation. — There is doubt 
whether the method of diagnosing the presence of 
trypanosomes by keeping suspected blood in contact 
with artificial media, with a view to obtaining a 
multiplication of the parasites, has had a sufficient 
trial. There are difficulties in the field, but the method 
should have a further trial in places where there 
are well-equipped laboratories. The advantages of 
this method are obvious, the main disadyantage being 
that when more than one species of trypanosome may 
be present in the blood there is no means of telling 
which has developed in the culture; that is, the test 
serves for the diagnosis of trypanosomiasis, but not of 
the kind of trypanosomiasis. This, however, is of no 
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moment in the case of man. It may be pointed 
out that in kala-azar, a disease caused also 
by a protozoal parasite, the cultivation method has 
been found of value, and that improvements in media 
have lately been introduced by the numerous workers 
who have cultivated malarial parasites. 

(v) Racial Immunity—Dr. Wade, who has studied 
sleeping sickness in Ashanti, where he found two per 
thousand natives infected, concludes that most of the 
infected persons are strangers from the north, who are 


less resistant to infection than the indigenous natives. 
He believes that the disease would die out, or at least 
much diminish, if these north country natives were to 
cease to visit Ashanti. It would be worth while to 
study carefully the racial history of natives found 
infected with 7’. rhodesiense in Rhodesia and Nyasa- 
land. It may be that these are the descendants of 
natives who had not long been in contact with tsetse 
and hence had not developed racial immunity, as the 
mass of the natives may have done. 
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Aardvark, as reservoir, further investigation needed, 


Austen and Bagshawe - - - : - p. 291 
Abercorn, cases under treatment at - - - p. 280 
Accra: 

Blood-sucking insects, Connal — - . - p. 248 


Cattle, infection with trypanosomes, Connal - p. 248 
Clearing of vegetation almost impossible in neigh- 
bouring jungle, Horn - - - 5221-4 
nearly free from Flies, and none infected, Connal 
é . 248 
G. palpalis introduced into, by railway, ea 
2144-5 
Horses, considerable mortality and trypanosome from, 
fatal to other domestic animals, Connal  - p. 248 
Sleeping sickness, cases apparently acquired else- 
where, Horn, 5218-20; Connal, p. 248. 
Ticks, Abundant, Connal  - - - - p. 248 
Aden, tsetse-fly in small area near, question of explana- 
tion, Johnston - - - - - 3208-13 
Albert Edward, Lake, G. palpalis not found away from 
bank, Sharpe - - - - - - 2703 
ALCOCK, LIEUT.-COLONEL, A. W.,C.LE., F.R.S., 
I.M.S., lecturer on Entomology to the School of 
Tropical Medicine in London - - 3792-3891 
America, illustration of possibility of introducing 
enemies of fly from case of yellow scale parasite in, 





Ashworth - - 2 = - “ 4166-70 
Anderson, , reference = - - - 2004 
Angola: 

see also San Salvador district. 

FLIEs: 


no Evidence that they came with the sleeping 
sickness, Gamble - - - = 5525 
Local variety or sub-species of G. palpalis in 
northern part, and G. morsitans probably in 
southern, Johnston - - : - - p. 122 
Tsetse, distinguished from Tabanus by intelligent 
natives, but no information as to length of 


presence in country, Gamble - . 5523-4 
SLEEPING SICKNESS: 
among Half-castes, Johnston - - - 3217 


Introductioninto Principe by natives from Johnston 
3136-8, 3197, 3215 

Nidus in, Johnston” - - - - - p. 121 
Present since 1882, and rumoured to come from 
Loanda district, Gamble - - - 5520-22 
Stamping out of, might result in extermination all 


over Africa, Johnston - - - - p. 122 
Angoniland : 
Central, see that title. 
Large quantities of game in, Bruce - p. 244 


Animals : i E 
see also Domestic Animals, and particular names. 


DEAD: 


Flies seen to go to, Kirk - - - - 2626 
not a Source of infection, Yorke - - 504-6 
Immunity of, gradual acquisition, Minchin 1732-6 


~ Nocturnal habits, should be investigated, Marshall 


2157 

SMALL: 
Difficulty of infecting with T. gambiense from a 
man, Bruce- - - - - 90 


Experiments of Mr. Lloyd to ascertain suitability 
for food of flies = - - . - - p. 286 
Surviving in game-cleared regions of Western 
Bahr-el- Ghazal and Lado Enclave, but not 
examined for trypanosomes, Drew - 4457-8 
no T. brucei vel rhodesiense or simix, &c., 
found in, up to present, but animals are sus- 
ceptible if inoculated in laboratory, Bruce 
194-7, 198-9, 371 
Trypanosomes would appear in blood and be infective 
to flies before clinical symptoms could be diagnosed, 
Minchin - - we - ° : 1815-6 
Wild, see Game. 
O 19130 


Antelopes : 
see also particular places. 
Flies more readily infected from, than from any 
other animal, Bruce - - - - - 25 
Immunity of, in Uganda, Bruce - - - 71-2 
Insusceptible to T. simiew, Bruce - - p. 234 
Length of time through which infection lasts, Dalziel 
p. 249 
AS RESERVOIRS : 
Importance, doubtful - . . - p. 284 
not Important in valley of Banifing, Bouffard 
p. 217 
not Likely to be reservoir in areas where human 
trypanosome thoroughly established, Marshall 


2161 

Potential, and account of experimental proof, 
Dalziel - - . : - - p. 248 
Theory not yet established, Marshall - - p. 269 


on Victoria Nyanza, see that title. 
when Tolerant do not have great number of trypano- 
somes in blood, Stohr - - - 5603-4 
Armstrong, Walter, case of, and question as to nature 
of organism, Bevan - 2 - - - 913-6 


Ashanti: 


see also Coomassie and Sunyani. 


CLEARING OF VEGETATION: 
Medical officer should be given powers to enforce, 
Wade - - - - - - - 289 
round Villages, roads and fords recommended, but 
not carried out by natives, and reasons, and 
suggestions re, Wade - - ~ 288-9 
N. Territories, occurrence of sleeping sickness in, 
investigation suggested, Wade - - p. 289 
Railways, building recommended as means of 
banishing immigrant labourers who carry disease, 
Wade - - - - - - - p. 289 
Roads facilitate spread of disease, and vegetation at 
side of, harbours fly, Wade - - - p. 289 


SLEEPING SICKNESS : 
Conditions comparable with those of Luangwa 
Valley, and incidence of disease low, King . 


p. 261 

Establishment of laboratory suggested, Wade 
p. 289 
not Feared by natives, Wade - - - p. 288 


Imported by free labourers from the north and 
necessity of checking immigration by com- 


petition, Wade - - . - - p. 289 
Particulars re cases, Wade - - - p. 288 
Report by Dr. Wade - - - - p. 288-9 


Segregation camp desirable, but would not succeed 


without the use of compulsion, Wade - p. 289 
Treatment : 
Atoxyl, subsequent history of cases, Wade 
p. 289 


at Hospital would do good, but not much 
sought, and reason, Wade - - - 289 
Native methods, Wade - - . - 289 
Western province, examination of natives in 1910 
and 1913, and result, Kinghorn - - - p. 259 


ASHWORTH, J. H., D.Sc., Lecturer in Invertebrate 
Zoology and Medical Entomology and _ Proto- 
zoology in Edinburgh University - 4113-4303 

Asses, dangerous reservoirs of T. cazalboui and T. 


pecaudi, Bouffard - - - - - - p. 219 
Aubert, Dr., recommendations re treatment, Mesnil 
p. 225 
AUSTEN, E. E., and BAGSHAWEH, Dr. A. G., 
p. 290-2 
Awunaga, see Quittah district. 
Baboons: 
no Association with fly, Johnston - 3147-8 
Elimination, difficulty of, Marshall x 1953 
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Baboons—cont. ; 

Duration of life after infection with T. brucei, Bruce 
p. 233 
failure to Infect, with T. gambiense, Hodges 1617-20 

Insusceptible to T. brucei vel rhodesiense, Bruce 
p. 233 
as Reservoir, further investigation needed, Austen 
and Bagshawe - - - - : - p. 291 


Bagshawe, Dr. Arthur G.: 
Discovery of pup destr oyed by enemies, Ashworth 
4162 
Domestic animals as reservoirs of trypanosomes ; 
statement by - - ‘pp. 287-8 
References - - 1454, 3829, 3831, 4227, 5462 


Bahr-el-Ghazal : 

Animals, small, surviving in cleared regions but not 
examined for trypanosomes, Drew - 4457-8 

Fly, connection between presence of, and buffalo in, 
Selous, 3011; Drew, 4456, 4582. 

G. morsitans found over large area, and little big 
game in some parts, no sleeping sickness, Selous 

2957, 2962 

SLEEPING SICKNESS: 

All came from French Congo, Drew, 4448-9, 4568, 


4575 
not yet Endemic, Drew - 4543, 4576 
First diagnosed in 1910, Drew - - - 4569 


G. palpalis sole carrier, G. morsitans harmless to 
human beings but fatal to animals, Drew 

4559-62 

Number of cases, Drew - : - 4491, 4575 

One case reported in South, but immigrant from 


Belgian Congo, Drew - - - 4571 
will be Spread from French Cevnes Drew - 4570 
Uganda type foundin, Drew - - 4450 


Women not much infected, Drew, 4534, 4542-6, 
4568 

Baléri, conveyed by G. longipalpis, Mesnil - p. 226 
Balfour, Dr. Andrew, experiments on monkeys with 
serum from water-bucks, carried out by, but difficult, 


and results inconclusive . - . - 4399 
Bamako: 
Fly area and suggestion re experiment, Bouffard 
p. 218 


T. cazalboui infects cattle in plain of, Bouffard p. 218 
Trypanosomiasis of cattle in neighbourhood, out- 
breaks described and source of infection, Bouffard 

p. 218 

Bambara cattle, thought by some to be insusceptible 
to souma, Bouffard - - - - p. 218 
Bananas, no pup and few adults of G. morsitans found 
among plantations of, Shircore’ - - 4954—5 
Bangweolo District, cases from, described in iJlustra- 
tion of transmission from man to man, May - p. 214 


Bani: 
no Cases, considered due to desertion of river banks, 
Bouffard - - - - - - -p. 215 
Crocodiles not found infected in, Bouffard - p. 219 


Fly areas, small, T. pecaudi and T. dimorphon 

transmitted from, Bouffard - . - p. 217 
Natives, manner of Jife, Bouffard - - - p. 215 
Sleeping sickness, may be caught, in absence of 


man and game, Bouffard - - - p. 216 
Banifing, River: 
Area of infection, description, Bouffard - +p. 217 
FLIEs: 
Food, during seasons when game does not 
approach river, suggestions, Bouffard - p. 217 


Infectivity maintained in absence of human beings 

and of antelopes, Bouffard - . - p. 217 
Plentiful in absence of all human beings, Bouffard 

p. 217 

Important area of infection with T. gambiense, 
T. pecaudi, and T. cazalboui, Bouffard - p. 217 
Sleeping Sickness, absence of cases considered due 
to desertion of river banks, Bouffard - - p. 215 
Bats, as reservoirs, investigation advocated, Carpenter 
1361 

Bechuanaland, fly area, Woosnam - : - 2240 
Beck , reference, Dalziel, p. 249% Stephens, p. 264. 
Beer-el- Gurid, G. morsitans found only when baboons 
there, Selous : - - 2957, 2962, 2970-1 





Bériel, Dr., treatment of general paralysis by cerebral 

puncture and injection discussed, Kopke - p. 223 

BEVAN, Ll. HE. W., M.R.C.V.S., Veterinary Bac- 
teriologist, Southern Rhodesia : 


Evidence - = - - - 742-959, p. 267 
References - - - 7 5775, p. 259 
Birds : 


no Infection with T. gambiense or any pathogenic 
trypanosomes, Bruce, 191-8, 198-201; Ashworth, 
4149-51. 

as Reservoirs, importance of, needs investigation, 

Austen and Bagshawe - - - - p. 291 

Blacklock, , investigations on nature of T. brucei 
and other trypanosomes referred to, Stephens 

pp. 263-4 

Blaizot, , work on spirochaetes supports inconstancy 

of cross-inoculation methods, Ashworth - - 4193 

Blanchard, M., reference - - - - - p. 228 


Blantyre-Zomba Road: 

Experiment to prove points where infection con- 
tracted, suggestion, Garden - 3921-2, 3928-31, 
3981-3, 4018-9 
Fencing not advocated, Garden - - - 3940 
practically Free from large game, Garden 3905-6 
Game destruction on both sides of, by general 
relaxation of laws, suggestion, Garden - 3932-4, 
3984-7, 4023-5, 4084-9 
Length, and height above sea, Garden - 3941, 3945 
great Loss of cattle on, and people unwilling to 
put cattle on road, Garden - - 3954-6 
Prevalence of disease among cattle and absence of 
fly and infection believed to come from G. morsitans 
along Shire watercourse, Garden 3901-18, 3923-7, 
3941-3, 3946, 3977-8, 4012-7 
Spread of disease by other than tsetse-flies, possi- 
bility of, Garden - - - 3937-9, 3988-9 
being made Suitable for motor traffic, Garden 3947 
Blood-sucking arthropods, as transmitters of trypano- 
somes play very smal] part, Bouffard - - p. 216° 

Beut zébu, very susceptible to T. cazalboui, Bouffard 
p. 219 
Bogoé, R., fly area, Bouffard - - - - p. 285 
Bollworm, parasite of cotton plant, method of com- 
bating by enemies described, Lefroy 5031, 5070-1 
Boromo, cases found at, Bouffard - - -p. 215 
Botletlie Valley, disappearance of fly with disap- 
pearance of buffaloes, Selous : 2 - 2955 
Bouet, Dr. G., references, p. 216, p. 226, p. 227, p. 264 
BOUTEARD, Dr ars. . - - p. 215-22 
Brazzaville, Institut Pasteur, reference, Roubaud p. 227 
British Sleeping Sickness Commission, experiments of, 

in regard to hereditary infection in flies, Ashworth 
42.98 
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British South Africa Company : 

Consent to suggestion of Sebungwe fly area for 
game clearing and fencing experiment given by, 
Yorke . - - - - - p. 276 

Letters from, to Colonial Office, bisa = Teports 
on Sleeping Sickness - p. 279 

Measures fot study of bionomics a fly, ra “39904 

Report on sleeping sickness in various areas p. 280-6 


Broden, Dr., reference’ - Deu tepe S - - 6366 
Broken Hill: 
Fly present with scarcity of game, Lloyd - 6012 


Instance of fly-area free from game, and descrip- 


tion, May - - - - - 6230, 6234, 6236 
Suggested entomological camp at - - - p. 286 
Brown, Dr., reference . - - - - p. 282 


BRUCE, SURGEON-GENERAL SIR DAVID, 
C.B., F.R.S., A.MS. : 
Almost alone in view of identity of T. rhodesiense 
and T. brucei, Taute - - - . - p. 229 
Classification of trypanosomes according to part of 
fly in which developed, Ashworth - - 4281 
Computation of Taute’s discovery of transmission 
of sleeping sickness by G. morsitans, Hoering 
p- 258 
Hvidence of - - 1-377, 999-1099, p. 33147 
Identity of trypanosomes fatal to animals and to 
human beings, views on, discussed, Ashworth, 
4185; Stohr, 5812. 
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BRUCE, SURGEHON-GENERAL SIR DAVID— 
continued. 

Supporter of Seabee pete as ess and fencing experi. 

ments, Taute - - - p. 230 


References - 4176, 4209-11, 6225, p. 225, p. 227, 

p. 229, p. 258, p. 260, p. 284 

BRUCE, LADY - - - - - 960-98 
Buffalo : 


specially Attractive to G. morsitans, and suggested 
reason, Drew - - - 4456, 4587 
Connection of fly with, iaicss of, Garden, 4092-5 ; 


Green, p. 253; Drew, 4456, 4582, 4587 ; Lloyd, 
5961-2. 
Infection with T. pecorum, Bruce - - _-p. 235-6 
probable Reservoir for T. evansi, Bruce - - p. 233 
Tolerant, Selous - - - - - - 3002 


Bushbuck, infection with certain trypanosomes, Bruce 


: p. 232, p. 235-6 
Bush-pig: 

Destruction of cr ope by, and inate of driving out, 
Pearce - - - "4812 

-EXTERMINATION : 
Difficult, Marshall, 1948-50, 2122-3; Sharpe, 

2868-9 ; Johnston, 3087. _ 

should be Possible, Kirk - - - 2645-6 


probably Incriminated, but no investigation made, 


Marshall - - - - - 1948-50, 2122 

as Reservoir, further investigation needed, Austen 

and Bagshawe - - - - . - p. 291 
Busi River : 


chief Centre of sleeping sickness in Sebungwe area, 
probably because game, fly and people all present, 
Stohr - - - - - . - 6632 
‘Infection of human beings only took place in this 
area, but animals infected with T. rhod. widely dis- 
tributed, Ashworth  - - - - - 4182 
Bush, clearing of, see Clearing of Vegetation. 
Busoga, increase in wild pig aud lions owing to over- 
strict game laws, Bruce - - - - p. 244 
Buvuma island, sleeping sickness in, 1901, Johnston 
3059 
Bwana M’Kuba mine, clearing of timber caused fly to 
disappear, Lloyd — - - - - - - 5910 
Camels, susceptible to T. evansi, Bruce - - p. 233 
Canary Islands, domestic animals imported into Portu- 
guese Congo from, but do not thrive, Gamble 
5379-83 
Caravan routes, frequent use connected with intro- 
duction of sleeping sickness, Ashworth - - 4238 
Carnivora, small, easily killed by trypanosomes, Yorke 
586 


CARPENTER, G. D. H., M.D. B.Ch. (Oxon.), M.R.C.S., 
L.R.C.P., Medical Officer in Uganda : 
Discovery of pupae destroyed by enemies, Ashworth 
4162 
Evidence of - - - - 1544-1470 
Report on fauna of and Pn aakion of game on Damba 
island referred to, Ashworth  - - 4136, 4139 
Work in Uganda with practically no results, Bruce 
61-4 


References, Bruce p. 245; Austen and Bagshawe 
p- 291; Marshall, 2004; Alcock, 3796, 3822; 
Stohr, 5654. 

Cattle : 
See also Domestic Animals. 
DIPPING : 


Experiments desirable, Garden - - 4001-7 
Instance from New South Wales, Lefroy - 5083-4 
should be Investigated, Alcock 3816-21, 3866-75 
for Tick diseases, results, Garden — - - 4003-5 

Examples of keeping within malloge clearings in fly 
area, Sharpe - - - - - p. 273 

Experiments in infecting with T. gambiense by 

_ G. palpalis, and results, Bagshawe - - p. 287 

Fly country avoided for, Boise: 19, 21,123 ; Kirk: 2609, 
2630; Selous, 3036; Neave, 4428. 

Immunity, see that title. 

Impossible to confine to area round village and 
therefore impossible to protect from fly by clearings, 
Pearce - - - - - - 4657, 4907-9 

Insusceptible to T. simiz, Bruce - . - p. 234 


Cattle—continued. 

Native cattle more tolerant than those freshly 
imported, Minchin, 1772-3, 1800; Austen and 
Bagshawe, p. 291. 

Natives understood danger of bites from fly before 
sleeping sickness known, Kirk- - 2602, 2635-9 

Presence of. trypanosomiasis in game proved to be 
danger to, Woosnam - - - 2260-2 

Resistant to human strain of T. rhodesiance, Marshall 

1879 

Restrictions on movement from north to south of the 
Zambesi suggested, Bevan z - - 800 

Susceptibility to various trypanosomes, Bouffard, 
p. 219; Bruce, p. 233, p. 234; Bagshawe, p. 287. 

TICKS : 

Case of disease when cattle Eps in enclosure at 
night, Woosnam - - - . 2237 
Found on wild animals, a no knowledge as to 
increase in number when game destroyed and 


cattle introduced, Woosnam - . - 2828-9 
Tolerant of T. vivax, Hamerton - : ~ 250% 
Trypanosomes in, abundant, Garden 4029, 4057-8 


T’. gambiense has very slight effect on, T. rhodesiense 
or brucei more dangerous but not always fatal, 
Bruce - - - - - - - 90 

Trypanomiasis, see that title. 

Cattle rearing, necessity of making safe roads to coast 


from pastures in interior, Mesnil - - p. 226 
Central Angoniland: 
Estimated number of wild animals, Bruce - p. 235 , 


Game instrumental in spreading of flies, Green p. 253 
Ceratopogon, example of unexplained seasonal concen- 
tration of, Lefroy - - - -  6026-27a 


Cercopithecus pathas : 
most Suitable eee, animal in W. Africa, 


Bouffard - - p- 215 
very Susceptible to T. pee ees Boufard -. p. 219 
Chansa-Kafushya, only village not depopulated in 
Luapula closed area - - - - p. 280 
Chatelain, Dr. Héli, reference, Tonnes - p. 121 


Chikala, suggested district for game clearing experi- 
ment, Green - - - : - - p. 253 
Chigolo River, in concentrated a area of Nyasaland, 


Shircore - - : - - - 4969 
Chilotera : ; 
Death from, reported at Kapitis in Mpika district 
p. 282 


Native name for sleeping sickness, May p. 214; 
Kinghorn, p. 209. 


Chinunda Area: 
Examinations for sleeping sickness and results, p. 281 
Transmission of T. rhodesiense at high altitude, 
instance at, - - - - - p. 285 
Chiromo, Gee rene of fly ied bush pens 
Johnston - - - - - 38077 
Chivilwa, native name fer sleeping sickness in Luangwa 
Valley, Kinghorn - - : - - p. 259 


Clearing of Vegetation: 

see also Game Clearing Experiment and names of 
places. 

Advocated, Bouffard, p. 220; Dalzzel, p. 251, p. 252; 
Green, p. 253; Hamerton, p. 255, p. 256; Todd, 
p. 266. 

Area, question of, and suggestions, Carpenter, 
1453- 5; Ashworth, 4204-5; Lloyd, 6037-9. 

no Area can be suggested for, Bevan - - 937-8 

Area of cultivable land could be increased and 
keeping of small amount of stock would be safe, 
Johnston - - - - N- - 3077 

Area necessary on each side of road and round 


villages, Thompson - - 2591-4 
Beneficial effects in Abo fly, Shircore - p. 274 
BURNING : 

Advocated, Johnston, 3158-9; Marshall, 2020, 

2031-2. 
a Help but not substitute for repeated clearing, 
May - - - - - - 6156 
Possible in some cases, Wamu - - 2092 


Tried on small seale and results, Pearce - 4849-53 
on By-roads, could be avoided by making all cattle 
travel by main roads, May - - - 6158 
Complete, followed by cultivation advantages, 
Dalziel - - - - - - - p. 262 
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Clearing of Vegetation—continued. 
Cost, question of, Sharpe, 2772, 
3073-6 ; May, 6157. 

Different types i in palpalis and morsitans areas, May, 
6188-9 

Difficulty of, Pearce, 4662-4; Shircore, 4923-8. 
Effective against G. morsitans but very expensive and 
must be repeated twice or thrice a year, May 


2941-4; Johnston, 


6154-5 

Example of success, Paske-Smith - - - p. 263 
Experiments to ascertain precise effect recommended 
Austen and Bagshawe - - - - p. 290 
Fly would be driven away but game might remain, 
Woosnam - . - . - . -2425-8 
Fly known to disappear from cleared ground, Ep. 
p. 273 

Natives should be encouraged in - - p. 285 


Period before area would become clean, Hodges 1476 
only Practicable remedy and advocated, Carpenter, 
1363-4; Woosnam, 2242-4, 2247, 2249, 2252-4, 
2267-73, 2,287-91, 2432-3, p. 277; Sharpe, 2810, 

2816; Johnston, 3072-8. 

does not Prevent natives being bitten by flies, Pearce 

4776 

as Preventive against T. pecaudisuggested, Bouffard 

p. 219 

Promotion by concentration of villages and conse- 

quent clearings advocated, Green - - p. 253 

not possible to Regain cost by increased value of 

land, Pearce -- - - - - AT77 

Return of fly, if area not rept cleared, question of, 

Johnston, 8154-7 ; Pearce, 4665. 

should be Started here disease serious, Woosnam 

24.66 

Supplementary measure to game clearing suggested, 

Bruce - - - - p. 243 

Transport roads, Padi of a male would remove 

danger to cattle from fly, Selous - 2998-3000, 

3027-33, 3039 

of Undergrowth leaving timber, Advantages and dis- 

advantages, Dalziel - - - - - p. 252 

more Use than any other single measure, Dalziel p. 252 

no Use against G. morsitans, Drew - 4563, 4565 

Use of land after, question of, Woosnam - 2417-24 

Useless unless properly maintained, Dalziel - p. 252 

Value, question of, Marshall, 2133-4; Thompson, 
2523-8. 

ROUND VILLAGES: 

Advocated, Bruce, p. 245; Green p. 253 ; Hammer- 
ton, p. 256; Shircore, p. 274; Pearce, 4691; 
Lloyd, 6035-6. 

Area might be made safe for cattle, Shircore 

4,923-8 

Dependence on character of vegetation, Johnston 

3108-9 
if Effectual only source of infection would be men 
bittén outside and these could not spread disease 


in absence of flies, Shircore - - 4929-31 
Extent recommended, Dalziel - - - p. 252 
Fence necessary in some cases, Sharpe 2778-80 


by Government with view to profitable use of land 
not considered, and suggestion not agreed with, 


Selous - - - - - - 3024-5 
Importance and possibility of, Shircore 3583-91 
Infected villages, suggestion, Ashworth 4155-9 


round Villages and on each side of much travelled 


roads, &c., systematic endeavour by Government 
might be useful, Sharpe - - - 2945-6 
Colonial Office: 
Commission on Sleeping Sickness, 1911 : 
Account of work, Bruce - : - - p. 232 


Scheme suggested by, for oe clearing and 
fencing, Bruce - - - p. 243 

Letters to, from British South Africa Company 
p. 279 


Congo Free State: 
see also Kasongo, Katanga, Loango, and Lulanga 


River. 
Fly much in contact with peal ges as they are all day 
by water, Stohr - . . - 5808 


Introduction of sleeping Habeas into Uganda and 
Principe by natives from, Hodges, 1679-89, 1692 ; 
Johnston, 3060- 3, 3138, 3197, 3215. 


Congo Free State—continued. 
SLEEPING SICKNESS: 
see also under T. gambiense. 
Cycles of, according to traditions, Johnston 3103, 
pp. 121-2 
Details of cases studied at Lisbon, Kopke p. 222-3 
Example of rapid RrOneRee of disease in new area, 


Kinghorn - - - - - p. 259 
Gland enlargement in aie Rae type less, Stohr 

5665 

History of early investigations, Bruce - p. 240 


Incurable cases explained by presence of trypano- 
somes in the cerebro-spinal fluid, Kopke - p. 224 
Men as the reservoir, Minchin, 1802; Stohr, 5806 ; 
Mesnil, p. 224; Todd, p. 265. 
Natives more tolerant than in Uganda, Minchin 
1801-2 
Treatment, Gamble, 5435 6; Kopke, p. 223. 


Smuggling from, by natives, Hawkins - - p. 258 
Trypanosomiasis, animal, common but origin 
unknown, T'odd - - - - - - p. 265 


Congo-Zambesi Watershed : 
Experiments on effect of climatic conditions on 
G. morsitans carried out by Luangwa Sleeping 


Sickness Commission - - - - pp. 285-6 
FLIEs : 
Incubation period, Yorke - - - - 614 


Irregular distribution in presence of game, Lloyd 
p. 268 

G. morsitans, breeding places well known, Lloyd 
p. 268 


CONNAL, A., M.D.; Ch.B.; D.P.H., D.T.M., and 
H., West African Medical Staff (Director of the 
Medical Research Institute, Lagos) -  p. 247-8 

Coomassie, suggested as suitable position for medical 


laboratory, Wade - - - ages - p. 289 
Crocodiles : 
on Bani not found infected, Bouffard - - p. 219 


Experiment in extermination, failure of, described, 


Hardy - - - p. 256 
Indicated by Heats as iaga of trypanosome bearing 
flies, Taute - - - p. 228 


Cross inoculation, er siaahetan and illustration 
from Darling’s work at Panama, Ashworth 4191-2 


Culex fatigans, extermination of, and disappearance of 


dengue fever, Port Said, Alcock - : - 3815 
Culture experiments, question as to value of, Duke 
1210-7 


Dacus persice, method of destroying in India, Lefroy 
5002-3, 5005-7 
Dahomey sheep and goats found infected with try- 
panosomes but healthy, Bagshawe - - p. 287 
Daka, disappearance of flies to south of, on wagon 
road, with disappearance of buffaloes, Selous - 2955 
Dakar, experiments at, reference, Roubaud - p. 227 
DALZIEL, Mr. J. M., M.D., BSc., D.T.M., West 
African Medical Staff, evidence - - pp. 248-52 
Damba Island, see under Victoria Nyanza Lake. 
Danoe, see Quittah district. 
Darling, , work on spirochaetes illustrative of 
inconsistancy of cross-inoculation methods, Ashworth 


4192 





Diagnosis, see under Sleeping Sickness. 
Dicrurus afer, probable destruction of fly by, Johnston 








3178-86 
Doflein, , reference - - - 2 - p. 264. 
Doggett, , reference - - - : wae eS 
Dogs: 
Acquire chronic disease from T. dimorphon, Bouf- 
yard, =F 5 os 1a... rie 
Duration of life iftér infection with T. brucei vel 
rhodesiense, Bruce - - - = pi 238 
Insusceptible to T. simie, T. uniforme, and T. vivax, 
Bruce: - - - - - _-p. 284, p. 238 


as Reservoirs, description of cases of th gambiense 
disease in, Bouffard, 219; Bagshawe, p. 287. 

Results of feeding flies on, ‘Bruce - - pp. 236-8 

Susceptibility te certain trypanosomes, Bouffard, 
p. 219; Bruce, p. 233. 

take Trypanosomes and generally die, but cases of 
recovery heard of, Garden - - 4044—7 


INDEX. 
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Dolman, H. C.: 
Employed by British South Africa Company to in- 


vestigate G. morsitans, Lloyd - - - 5944 
Reference . - - - . : . - p. 286 
Domestic animals : 
see also particular names and Cattle. 
G. morsitans fatal to, Drew - - - - 4562 


Natives should be eta from keeping, in fly 
areas . - - - - p. 285 
unable to Live in fly areas, Pearce - 4762-3 
Natives do not realise that stock cannot live in fly 
district, Gamble - - - - - 5384 
AS RESERVOIRS: ‘ 
not Comparable with wild game in importance, 
Yorke - : - - 397, 449, 726-8 
would have to be Detayed along with game 
and difficulties, Kinghorn . - p. 260 
may carry Harmful trypanosomes without them- 
selves showing disease, Bagshawe - - p. 287 
more Likely than man in absence of game, 
Stohr - - - - 5690 
Probable, Dualesol: p- O48 Mencken, p. 270. 
of T. rhodesiense not important, Bagshawe p. 288 
for Trypanosomiasis, Dalziel — - - - p. 251 
Species of trypanosomes fatal to certain kinds, 


Hamerton - - - - - - - p. 285 
Susceptibility to T. pecorum and T. simiwe, Bruce 
p. 234 
TRYPANOSOMIASIS : 
sce also Trypanosomiasis. 
Destruction of infected stock recommended, 
Hamerton : - - pp. 256 


Difficulty of saying ee lane ema! will live after 
acquiring, Woosnam - - - 2229 
very Deadly, and example, Riise - - 27 
Disappearance, with disappearance of game and 
fly, question of, Wousnam — - - 2458-65 
Duration of life after infection with T. brucei, 
Bruce - - - - - - - p. 233 
may become Immune in course of ages, Stohr 
5694. 
Importance in maintaining small areas of infec- 
tion, Bouffard - - - p. 218 
Killed by T. rhodesiense, Taute - - p. 228 
Stage at which disease could be recognised by 
owner, and paneer to other cattle and men, 
Yorke - - 431-49 
may Thrive even though Hateceed with trypano- 
somes, Bagshawe - - - - - p. 287 
Variation in extent of resistance, and some cattle 
might exist as reservoirs, Minchin - 1694-5 
more Valuable to settlers than game, Woosnam 
2469 


Domira Bay: 
‘Carriage, difficulties in, Pearce : 
Clearing of vegetation, estimated cost, Pearce 
4788-9, 4726- 7, 4735-7 
Fly area, Green - - - - - - p. 253 
Roan: 
Game clearing and fencing experiment : 
Advocated, Taute, p. 230; Bruce, p. 243-4, 
suitable Area for experiment, Johnston, 3097-100; 
Pearce, 4715-19 ; Taute, p. 230. 
Area outside fence should be cleared of bush, 
Woosnam - - - 2404-6 
Clearing on each ORE of. would probably make 
’  yoad safe for cattle, Bruce - - 1055-60 
Clearing of scrub suggested instead of game, 
Marshall - - - - - 2027-32 
Fencing with game clearing for 5 miles on each 
side of, impossibility and value of experiment 
doubted, Sharpe - - - - 2781-98 
estimated Cost, Sharpe, 2803-9 ; Pearce, 4820-30 
Enclosure and exclusion of animals suggested 
without clearing at first, Bruce - 1064-6 
Fencing in proposal, Bruce - 1009-12, p. 243-4 
Fencing of inland end necessary, Pearce 4832-5 
Fencing would not need heavy expenditure, and 
possible cost, Sharpe - - - 2799-801 
Fly said to be Plentiful on each side of, Garden, 


4790-1 


3970-6 
Fly, plentiful at lake end Pearce - 4836-8 
Keeping of area free from, Bruce = 1027-9 


Domira Bay—continued. 
Roap—continued. 
_ Game clearing and fencing experiment—continued. 
Labour could be obtained but would have to be 
paid for, and hut-tax labour would not be 
feasible, Sharpe - - . . 2905-7 
would be Practicable and valuable, Hodges 
1574-84 
Question as to staff required, and time that 
would be taken, Woosnam - 24146 
Length across fly country, Bruce - 1020-2 
not a good Place for experiment, Shrcore 
3733-8, 3747 
Practically closed, but re-opening of, anticipated, 
Bruce - - - - . - - 226-9 
Sleeping sickness, important area, Pearce - 4653 
Donkeys, susceptibility to T. pecorum, Bruce - p. 234 
Dourine : 
Caused by trypanosome not conveyed by fly, May 
6212 
Transmission, Bruce, p. 233; Stephens, p. 264. 
T. equiperdum, cause of, Stephens - - - p. 264 
Dowa district, relaxation of game laws, question as to 


extent, Garden - : - - - 3962-6 
DREW, CAPTAIN C. M., R.A.M.C. - 4436-4636 
Duiker : 

Found infected with trypanosomes, Bruce - p. 232 


an Incriminated animal, but difficulty of eliminating, 
Marshall, 1951-3 ; Johnston, 3089; Stohr, 5823-5. 
Infection with T. brucei, Bruce - - 1p. 235-6 
DUKE, H. L., M.B., B.C., D.T.M. and H. (Camb.) : 
Evidence _ - - - - 1100-1343 
‘View as to importance of as reservoir in main- 
taining infectivity of flies, Ashworth - - 4217 
References - - - 2015, 2110, 4139, p. 227 
Durham, Dr., experiment by, on kestrel described, 
Austen and Bagshawe — - - - - - p. 291 
Dutton, , references - - p. 264, p. 287 


East African Protectorate : 
Clearing of bush round villages, population would be 
sufficient for work, but measures would be necessary 
to supply food, Woosnam -- - 2478-9 
Disease among cattle brought down from the north 
and undetected cases of trypanosomiasis probable, 





Woosnam - - - - - - - 2259 
ELLY: r 
Areas : 
Cattle kept out of, by natives for fear of losing, 
Woosnam - - - 2400-1 
Hxtent, Woosnam - - - 2282-3 


Game numerous in most, ak not in all and 
correlation doubted, Woosnam — - 2239-40 
Plentiful but not near European Settlements, 
and known and avoided by natives, Woosnam 

276 

Disappearance of, around Kisumu, game scarce 
but remained as it was, Woosnam 2429-31, 2459 
Instances seen of, with very little game, Woosnam 


2279-80, 2445 


GAME: 
Destruction : 
on Boundary to Preneny spree of ery 
Hardy - - - - p. 256 


Cost would be ee. Wenn 2056. 2281 
would be extremely Costly or so slow as to be 


useless, Woosnam = = “ p. 276 
Settlers against, on wholesale scale, Woosnam 
2475 


Great quantity of, and palpalis present on shores 
of lake but not morsitans, Woosnam 2211-3 
Game laws, relaxed to certain extent, Woosnam 2476 
G. BREVIPALPIS : 
Feeding on dik-dik, and ag ge of exterminating 
dik-dik, Woosnam - - - 2311-4 
near Kibwezi, and game scarce, Waotvare 2279-80 
G. longipennis, seen in dry country, Woosnam 2284. 
G. MorsiTans: 
seen Considerable way from water, and in country 
very dissimilar to that where pallidipes seen, 
Woosnam - - - - - 2285-6 
Nature of areas, Woosnam - - - 2393-5 
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East African Protectorate—continued. 
G. PALLIDIPES: 
Association with water, and difference from 
morsitans, Woosnam - - 22846 
near Kibwezi and game scarce, Woosnam 2279-80 
SLEEPING SICKNESS: 
Confined to shores of L. Victoria, Woosnam p. 276 
Few cases, Woosnam - . - - 2391 
Importance not great, Wetton. - - p. 276 
in and around Kisumu decreased since clearing of 
bush and disappearance of palpalis, Woosnam 
2215-76, 2269-70, 2396-9, 2422 
among Natives, symptoms, Woosnam - 2274-8 
most Prevalent amongst Kavirondo tribe, Woosnam 
p. 276 
TRYPANOSOMASIS : 
in Animals not serious, but more prevalent than 
sleeping sickness, Woosnam - - - p. 276 
among Domestic animals, Woosnam - 2228-9 
East Coast fever in cattle, control of, by destroying 
ticks or protecting cattle from, Alcock - - 3815 





Eckard, , researches at L. Tanganyika referred to, 

Taute - : - - - p. 230 
Edington, A. D., referenese, - p. 281, p. 283 
Elands : 


Domestication of, might be possible, Sharpe, 2741-3, 
2871-3; Woosnam, 2322-5. 
use as preGEny beast considered feasible and example, 


May - - - “ - - - 6240 
Infection seit T. pecorum, Bruce - -  -p. 285-6 
Elephants: 
used as Draught animals by Belgians but very scarce, 
May - - - - - - 6242 


Examined an found free from iat tans Bruce p. 236 
Impossibility of carrying out game- Src experi- 
ment in presence of, Green - - p. 253 
Precautions BEBE orioe to Hee out of feed area, 
Pearce - - - 4738 
case of “Tey eneno mee Se in, Toa Bruce - 994-8 
Tsetse-fly could easily bite, Yorke - - - 593 
Ellacombe, Dr., references - p. 282, p. 283, p. 285 


Eminson, R. A. F.: 
Employed by British South Africa Company to 


investigate G. morsitans, Lloyd - 5944, 5990 
References - - - - 6061, p. 286 
Entomological Research : 
BIONOMICS : 


Appointment of special investigators aiming at 
destruction in pupal stage recommended, Dalziel 


p. 252-3 
Further study necessary on almost every point, 
Todd - - - - - p. 266 


Little known and NG see? small value of 
clearing and fencing experiment - - p. 284 
systematic Co-operation of agen Eee 
desirable, May - - ” - 6151 
suggested Directions, Marshall, 1967, 2055-60 ; 
Austen and Bagshawe, p. 290-1. : 
should be over Extended area and by as many 
workers as possible, May - - - 6152 
Mr. Fiske’s report should be es Marshall 2204 
as regards Fly centres and clearing of, most important, 
game clearing experiment of secondary import- 
ance, Shircore - - E OO 
Game clearing experiment might further, but would 
be more expensive than ordinary methods, May 


6147-8 
not considered SEEN su towards elimination of 
flies, Neave - - - 4431 


Leaving of, to Mr. Fiske ooened and no difficulty 
anticipated i in finding men to work under, Marshall 


2005-11 
Medical officers might be seconded in various colonies 
for, Marshall - - - - - 2113 


careful and prolonged Obsbrmatiohs of every species 
desirable, Alcock - - - . 3796-8 
Observer without previous knowledge of, likely to be 
most successful, Lefroy - - - 5053-54 
Personal and pr olonged observation most hopeful for 
combating, Lefroy - - - 5038-9 
Points chosen for iovestigntion | in Rhodesia - p. 286 
Practical methods preferred, Shircgre - - 3601 
Need for further research and results to be obtained, 
Marshall, 1887-9 ; May, 6149-51; Dalzdel, p. 252. 


Entomological Research—continued. 
further Research as to habits and breeding places 
essential, and suggestion re appointment of men, 
Alcock - 3796, 3800-11, 3826-44, 3891, p. 141 
Recommended in babes to bag game destruc- 
tion, Marshall - - - - p. 269 
little appreciable pest eo egies and expenditure 
on experiment preferable if funds limited, Plimmer 
3251-2, 3354-60 
Staff and cost, question of, and suggestions, Marshall 
2061-71 
Starting at once advocated, Marshall - 2073-6 
Study of, less peek than attack on wild game, 
Bruce - - - - . - p. 245 
fruitful Study of, requires personal characteristics 
rather than qualifications, and consequent difficulty, 








Lefroy - - - - - - 5041-6 
Suggested before aah rene game destruction, 
Marshall - - : 1890-2, 1901. 
Value to be doves from, Alcock - - 3812-5 
Work temporarily at a standstill, Marshall 2000-4 
Fantham, , reference - - - - - p. 258 
Fehlandt, , researches at L. Tanganyika referred 
to, Taute - - - - . - - p. 230 


Fell, T. E., Commissioner of Western Province of 
Ashanti, letter from, quoted - - - - p. 288 
Fencing, see Game clearing and fencing experiment. 


Fischer, -, researches at L. Tanganyika referred to, 
Taute - - : : - : - - p. 230 


Fiske, Mr.: 

proposed Method of mar king flies, Marshall 1971-2, 
2116-8 
Paper on Glossina referred to, Lefroy - - 5013 
References - 2003, 2004, 2005-9, 2204, 3890 

Fleming, Dr. A. M.: 
Case recorded by, of infected native apparently in 
good health, Ashworth - - - - 4286 
Letter from, to Administrator, N. Rhodesia - p. 280 
Report on trypanosomiasis in §. Rhodesia quoted, 





Ashworth - - - - . - 4181-2 
Reference, Taute - - - - . - p. 230 
Flies : 
see also particular species. 
Age, question of, Bruce : - - 319-20 
Anatomy, definition of terms, Bruce - yp. 231-2 


AREAS AND BELTS: 

biggest Alteration in areas subsequent to rinder- 
pest, otherwise areas approximately stable, move- 

ments of belts comparatively sma!l, Marshall 
2201 
Areas to be distinguished from fly belts, and 
definition, Sharpe - - - - p. 272 

Clearing round camps in, few ay cases in, Yorke 
737-8 
Concentrated, flies retire to, in dry season and 

spread in wet, Horn, 5145; Gamble, 5486. 

Constant from year to year, Lloyd - 5965-6 
Difficulty of saying how near area flies first met 
with, Neave - - - - - 4364-5 
Flies confined to certain limited areas, and game 
not followed out of, Kirk - 2614, 2647-9 
Infected population removed from, should not be 
reinstated for at least 10 years after area 


cleared, Hodges’ - : - : - 1485 
Natives will not live in, unless forced to, Selous 
3045-6 


Only regions where animals found infected with 


trypanosomes, Bruce - - - p. 236 
Settlers should not be sent to, Marshall 2092-3 
Shifting of, Bevan -  |- : - - 942-7 
Size of, Horn - - - - 5127 
Tendency to expand, orie . - - 683-4 


Tendency to increase area slightly during rainy 
season and to decrease during dry, Woosnam 


2238 
ATTRACTION : 
by Chemotropism, and sod research desirable, 
Marshall - - - 2046-54 
by Dark colour, Bruce, p. 353 ; Alcock, 3864 ; 
Drew, 4586. 
by Khaki, and repelled by white, Lloyd 6057-8 


by Movement. Bruce, p. 352; Marshall, 2056 ; 
Neave,, 4362, 4371-2. 


Aversion to human excreta, Johnston - «3155 
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Flies—continued. 


Bacteria in intestinal contents of, Duke - 1332-4 
Bacteria passed on from fly to larvee, Cai peuder 1393 
Birds found with, in crops, Johnston — - 3172-3 
BITES OF: 
Considered sole’'means of inoculation, in absence 
of any clear evidence to contrary, Ashworth 
4125-9 
Man bitten much less than domestic animals, even 
in uncleared bush, May - . - 6137-43 
Precautions against, Yorke, 457-8 ; Gamble, 5374—7. 
White people bitten with great virulence, Bruce 
303 
BREEDING : 
would Cease almost cer Raney 3 in absence of blood 


supply, Lefroy - . - | 5009-11 

Effect of different foods upon, Lloyd - 6024-9, 

p. 286 

- Habits of species compared, Minchin - - p. 270 

Impregnation : 

Repeated, but frequency not known, Lloyd 

59746 

Takes place after feeding, Lloyd - 5970-2 


Parturition not peparently related to feeding, 
Lloyd - - - - - 5977 
no Precautions for catty a young, Lloyd - 5927 
no Protective colouring of pup, Lloyd 5926, 5928 
Pupate all the year round, probably, Shircore 
4965 
Pupation method not confined to glossina, Alcock 
3836-7, 3865 
on Reptilian blood alone apparently impossible, 
Lloyd, 5898-9, 6084-7 ; Dalziel, p. 250. 
Reproduction method, Bruce. - - - p, 234 
Season, Lloyd - - - - - 6004-7 
Third generation in captivity by feeding on avian 
blood, but not by phen on mammalian blood, 


Lloyd - - : - 6028 
in Town unlikely, Wes - - : - 5143 
BREEDING-PLACES : 

Artificial : 

Possibility of attraction to, if habits sufficiently 

well known, Lefroy - - - 5012 

Use of, suggested, Austen St Bagshawe p. 290 

Clearing of, suggestion, Carpenter _ - - 1387 


possible Connection of sensory organ on antenne 
with choice of, Lefroy - - - 5050-2 
where Destruction might be effected, question of 
possibility, Bruce - - “ - 369-70 
Flies issue in great numbers as one approaches, 
Lloyd - - - > - - - 5938 
Influence of odours in determining, investigation 
needed, and example from India, Austen and 
Bagshawe - . - - - - p. 290 
Investigation and research, importaut, Marshall, 
1893-4, 1925, 1968-9; Alcock, 3796, 3822. 
Nature of, Stohr, 5852-3 ; Lloyd, 5926. 
probably Unconnected with special odours, Lloyd, 
5982-3 
Catching of, by boys, method, Bruce 1030-2 
Chemical stimuli and smells, effect of, may be 


studied, Lefroy - - - - 5018-19 
Classification, Bruce - - - - - p. 234 
Connection with game, see under Game. 

Definition, Bruce - - - - - - p. 231 
Dependent on certain kinds of climate and vegetation, 

&c., Neave - - - - - ~ 4435 

Description, Bruce - - - p- 234-5 


DESTRUCTION OF: 
_ Adverse factors, investigation necessary, Marshall 
2146-7 
Advocated, Marshall, 1908; Dalziel, p. 257. 
by Attacking pupe : 


Advocated, Marshall - - - 1968, 2132 
Impossible without further local study, and 
example from India, Lefroy- - - 5004 
Pupez stage only one open to attack, Ashworth 
4202 
Question of possibility, Carpenter, 1451-2 ; Lloyd, 
6079-83. 
on Small island uate he tried, but difficulty, 
Carpenter - - - 1467-8 


Bacterial diseases, iro tey of discrimination, 
Carpenter, 1444-5 ; Marshall, 2138. 
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Flies—continued. 


DESTRUCTION OF—continued. 
Banishment from inhabited 4 roads, &c. 
best substitute for, May - - 6153 
Best attained by attacking thr bape weak point in 
life cycle, which appears to be slowness of repro- 


duction, Todd - - - - - p. 266 
by Clearing vegetation, see that title. 
no Efficient method known, Todd - - p. 266 


Enemies should be sought in other districts and 
suggestions, Austen and Bagshawe- pp. 290-1 
First ‘step, and preferable to game destruction, 
Marshall = - : - 1955, 1961 


no Fungoid disease seen, Duke - - 1218-9 
by Fungoid disease, or fungus parasites : 
Impracticability of introducing, Carpenter, 


1446-7, 1456-61; 

5073-5. 
Spreading of, not considered feasible, but 
investigation desirable, Alcock  - 3876-9 
Transmission by tracheal system possible, Lefroy 
5076 


Marshall, 2137; Lefroy, 


Guinea fowl: 

no Help and presence of poisonous caterpillar 
conjectured reason, Stohr - - 5748-51 

Preservation of, advocated, Johnston 3078-81, 

3149, 3181-91, 3218 

Usetul for destroying larve, Johnston 3079-81 

Introduction of enemies : 

Birds, question as to value of, Kirk, 2620 ; John- 
ston, 3171-81. 

Existence of direct parasite improbable, but 
enemy that preys upon adult might be 
found, Lefroy - - = 5034-6, 5061 

Feasibility of introducing, and illustration from 
yellow scale insect of America, Ashworth 


4165-71 
Gallinaceous birds important, and suggestions 
for utilising, Minchin - - - -p. 271 


most Hopeful subject of study, and suggestions, 
Ashworth - - 4161-4, 4173-6, 4222-5 

Impracticability, Bruce, 294-8, 347-8 ; Carpenter, 
1365-6, 1448-9. 

Introduction of mound-building birds would be 


interesting as experiment, Johnston - 3149 
Question of, Marshall - - - 2135-6 
Wasps suggested, Lefroy - - - 5062 

Main object of all work on the subject, May 
6144-5 


Measures suggested, Lloyd - - 5920-2 
Parasites of Hippoboscids, the most likely to 
attack successfully, if such exist, Lefroy 5056-7 


Success considered possible, Marshall - 2112 
Trapping : 
Advocated, Marshall - - - 21382 


with Black cloth and bird ieee 
not Considered very practicable method, 


Woosnam - - - . - 2290 
Suggested and success in Principe, Johnston 
3081 


no Effective trap anticipated, Bruce - 112-3 
Experiment with wire-gauze cage suggested, 
Lloyd - - - - 5939-40, 6088-90 
should be Experimented on over a lengthy 
period, and sugeniad met Hors, Austen and 


Bagshawe - - - p. 290 
Experiments in Geman East yes Marshall 
1968 

Natives should be encouraged in, by payments 
p. 285 
by Odorous substance suggested, and illustration 
from India, Lefroy - - 5002-3, 5005-7 
Movement and life in ane would be desirable, 
Bruce - - - 114 
not yet Baeeeactul, ERS : - - 6906 
Uselessness of bird lime and spraying with 
poisons, Shircore - - - . - 4959 


Destruction of local haunts in conjunction with local 
destruction of game recommended, Dalziel - p. 251 
DISAPPEARANCE OR REDUCTION: 
with Advent of natives and clearing near villages, 
&e., Kirk, 2609-11; Selous, 3023; Taute, p. 230. 
where Ground cleared, and return with fresh 
growth of bush, Sharpe - - - - p. 273 
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Flies—continued. 
DISAPPEARANCE OR REDUCTION—continued. 
with Game assumed, but not proved, Dalziel 
p. 250 
in Rinderpest time poeebhy due to kind of poison- 
ing, Marshall ~ - - 2205-7 
on south of Victoria Falls after hotel built, &c. 
Kirk - - - - - - - 2609 
by Starvation if game much reduced, even if it is 
not totally destroyed, Stohr - - 5826-9 
Disease not communicable between, Yorke - 398 
Distribution, a few places thoroughly well mapped, 
and further information needed, Marshall 1984-92, 
2022, 2077 
Distribution of species, suggested PRSOTY to explain 
differences, Minchin - - - p. 270 
Fly-free areas, suggested disease of fly as explana- 
tion, Todd - - - - - - - p. 267 
FLYING AND FOLLOWING HABITS: 
may AeCOrA DED caravan seven or eight miles, 
Neave - - 4365, 4373 
Best studied by rerine flies with paint, Lefroy 
5014 
Deterred by nee Stsring unless following prey, 
Horn - - - - 5314-16 
Evidence as to, Coa need experiment, and none 


yet obtained, Lloyd - - - 5916-7 
Example, Neave - - - 4365-8, 4373 
Follow caravan for short distances, but then 

disappear, Woosnam : - - - 2297 


Importance of further knowledge as regards game 
experiment, Carpenter - - - 1380-5 
Investigation advocated, and details of Mr. Fiske’s 
proposed method of marking, Marshall - 1968, 
1970-2, 2116-8 


Large number seen on back of man on motor 


bicycle, Bruce - : - - 349-52 
Marking: 
by Chalk powders not approved, spraying by 
coloured oils preferable, Marshall - 2115 
Question of, Alcock - - - 3845-8 


Movements from place to place, facts need proof, 
Neave - - - - - - 4412 
Practice of He ee man for certain distance 
from belts, and then returning, further investi- 


gation desirable, Marshall - 2055-9 
Range of flight : 
not yet Determined, Lloyd - 5904-5 


Importance of question, ire 4143-6, 
4241; Pearce, 4740-57, 4784-6; Bruce, p. 243. 
Rate and distance of travel, Bruce - 35, 129-34 
Return to original haunts after following, no 


evidence, Lloyd - - - - 5907-15 
Foon : 
not especially Associated with any one _ kind, 
Lloyd - - - - - - 5963-4 
Avian blood : 
Causes offspring to be small, Lloyd - 6024 


might Maintain species, 
to feed upon, Lloyd - - - 6030-2 
Birds and small mammals when asleep, Lloyd 


5900 

Blood : 
Considerable quantity of, sucked up at one 
meal, Stohr - : - - - 5706 


not Dependent upon, and evidence from exami- 
nation of flies and conditions in Nyasaland, 
Sharpe - - - - p. 273 
Existence without, Sosa for several months, 
but cannot breed without having fed on 
blood, Woosnam - - - - 2241 
Existence for some time possibile. Lefroy 5008 
Further study as to need for, required, Pearce 


4773-4 

a Necessity, and warm blooded animals 
preferred, Bruce - - - - 13-7, 180-9 
Only, Marshall - - - - 1979 
if Blood only, want of would soon drive flies from 
game-cleared area, Neave . - - 4375 


Cold-blooded animals fed upon, but mammalian 
animals and men preferred, Taute - - p. 229 
Day-feeding insects, and not troublesome till sun 
well up, Bruce - - - 196-7, 372 
not Dependent on game, and examples from Nyasa- 
land and Rhodesia, Sharpe + °s ~ p. 272 


but birds difficult - 


Flies—continued. 


Foop—continued. 

Flies seen in great abundance on banks of the 

Shire where crocodiles swarmed, Johnston 
3067-9 

Length of time flies can live without, Bruce, 97; 
Ashworth, 4147. 

Mammalian blood chiefly, but occasionally that of 
birds and crocodiles, Dalziel - - - p. 250 

“Men, Bruce, 18; May, 6300; Taute, p. 229. 

at Night, Marshall, 2157; Sharpe, 2689, Johnston, 
3085-6. 

Small mammals, birds, &c., ae not supply sufficient 


food - - - - p. 286 
Vegetable Ee ee 
no Evidence of, Duke - - - - 13835 
Probably produced under abnormal conditions, 
Marshall - - - - - 1980-1 


Young, size at birth varies according to food of 
parent, and is less in case of artificially-bred 
flies, Lloyd - - - 6978-81 

Fossil said to have been foe in south-eastern states 


of North America, Johnston - - = S212 
Gestation, length varies with temperature, Lloyd 
5973 

Grouping of, Alcock - - - - 3849-52 
Habitat, Bruce - - - - - - p. 234 


HABITS AND DISTRIBUTION: 
most Active in bright sunny weather, Lloyd 6044 
more Active and plentiful at one time than another, 
but whether variations seasonal not known, 
Neave - - - - 4421 
Approach villages more than fermetty: Pearce 4769 
Exposure to air objected to, Johnston - 3077, 3078 
Extension of range into countries where it had 
never been known before, no experience of, in 
South Africa, Selous - - - 3040-1 


not Found in grass plains but in forests, Pearce 


4658 
great Fluctuations in number at different seasons, 
and example of district, Pearce : - 4668 


Height at which found, and believed to be question 
of presence of particular vegetation and game, 
Bruce - - - - - - 1023-4 

Males found in disproportionate numbers owing 
to different habits of sexes, Lloyd - 3934-7, 

5967-9 

Manner of life in given regions must be studied to 
determine importance in work of transmission, 
Roubaud - - - - - - p. 226 

somewhat Neglected for study of trypanosomes, 
and more attention advised, Lefroy 5002, 5047-9 

Number in any area affected by prevalence of 
strong winds, Sharpe - - -  -—p. 272-3 

Rarely seen in country where there is little bush, 


Lloyd - - - - - - - 5901 
Seasonal concentration, example from India, 
Lefroy - - - : - -  6026-7a 


Seasonal variations in ee and infecting 
power, Bouffard - p. 216, 218 
Suggestion that they are  eanotiae habits, and 
find it easier to prey upon domestic animals and 
human beings, Pearce - - - 4770-1 
no Tendency seen to congregate on any special 
form of vegetable growth, Bruce - - 1084 
Time probably spent chisty in the search for 
blood, Neave - - - - 4370 
Variations according to ceomaphe conditions, 
Roubaud . - - - - - p. 226 
Villages comparatively free from, and suggested 
reasons, Bruce, 240-2; Lloyd, 5903, 6036, 


6045-8. 
Incubation periods depepdence on temperature, 
Yorke - - - 613-4, 685-8 
Infected flies, AaGuitiond Bruce - - - p. 232 


INFECTION : 
Acquired more readily from antelopes than any 
from any other animal, Bruce - . 25 
Hereditary : 
no Evidence of, Yorke, 615-7, 677-8; Minchin, 
1721, 1722; ‘Ashworth, 4298. 
Experiments rather old, and further experiments 
would be useful, Carpenter - - 1392-5 
Improbability, Ashworth . - - 4298 
Valuelessness of experiments, Marshall 2083-5 
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Flies—continued. 
INFECTION—continued. 

not Hereditary, Bevan, 877-81; Bouffard, p. 216. 

with Human trypanosomiasis, percentage of, Yorke, 

400, 5384-6 ; Woosnam, 2261. 

Instances of, ratio less in nature than in laboratory, 

Dalziel - - - - - - - p. 249 

from Man : 

Important, as trypanosome would be more 
likely to be pathogenic or dangerous to man 
than if taken from wild animal, Bruce - 28 

Possible, but cases would be rare, Bruce - 22 

Percentage of flies infected from biting infected 

mammal, Bruce - - - - 23-6 

with T, rhodesiense, pr ponrion Bruce, 354; Ash- 

worth, 4256 ; May, 6290. 

Wild iidaritials the chief source, Bruce - 11, 22, 28 
Infective, definition, Bruce - - . - p. 232 
INFECTIVITY : 

Diminishes with length of time trypanosomes have 

been in blood of host, Taute - - - p. 228 
Explanation of term, Ashworth - - - 4257 
Fresh researches recommended, Austen and Bag- 

shawe - - - - - - - p. 291 
would be readily Infected from animal even if few 

trypanosomes in blood, Stohr - - - 5709 

probably Lasts for whole life of fly, Stohr - 5718 

not Likely to be maintained from human beings, as 

flies do not get so much chance to feed on them, 

Stohr - - - - - - 5597-99 
would be Lost in absence of game even if flies did 

not disappear, Stohr - - - - 5716 

Low rate of, in regions where disease is old-estab- 

lished, suggested as cause of small number of 

cases, Austen and Bagshawe - - -p 291 

Variation according to season, Bruce - - 102-4 

Varies with T. gambiense in different strains and 

different periods, Ashworth - See ies. or IASYES 

Invasion of flyless areas by, and connection with in- 

crease of game, Bruce - - - - 277-9 
strictly Larviparous, not pupiparous, and therefore 

more easily attacked, Lefroy - - - 5063 
Life of, Yorke, 409; Stohr, 5718-20; Dalzdel, p. 250. 
Life history described, Minchin — - c: - p. 270 
no Methods of dealing with, direct known, Bruce 287 
able to Move without irritating skin of host and not 

perceived till actually biting, Neave - 4362 
PUPZ: 

Attacking of, see under Destruction above. 

not Diminished by work of trained boy searchers, 

Stohr - - - - . - 5746-7 

Mechanical transmission unlikely, Marshall 2148-9 

do not need Shade, but adult fly only rests in 

shade, Lloyd - - . - - 6078 

Pupiparous characteristics Bike discovery of para- 

site extremely improbable, Lefroy - 5055, 5010 
Season when generally found, and instance of rarity, 

Drew 4530-32 
Sensory organ in third joint oi antennz, and investi- 

gation desirable, Alcock, 3796, 3840-4, 3853-8, 

3861-2; Austen and Bagshawe, p. 290. 

SPREAD: 

by Coasting vessels, Horn - - - - 5171 

Facilitated by freer communication among natives, 

Pearce - - - - - - 4669-71 
Prevention of, by examination of travellers leaving 


fly area recommended, Green - - - p. 254 
by Railway and steamers, Marshall, 2144-6; 
Woosnam, 2292-6; Johnston, 3201-4; Horn, 


5139-40, 5148-9, 5164, 5166-9. 
Trypanosomes i in, see that title. 
Water not believed to be absorbed by, Duke, 1336 ; 
Marshall, 1982. 
Fly country, definition, Bruce - - - - p. 231 
Fort Jameson, cases in and near, Yorke, 416; Neave, 
4405-6. 
Fort Johnston : 
Character of vegetation in neighbourhood of, Pearce, 
4658-4660. 
Clearing round, not successful against infection as 
cattle go further afield, Pearce - . - 4657 
District suggested for game clearing and oe 
experiment, Shircore - - . - p. 275 
Flies, great) fluctuations in number, at different 
seasons between Zomba and, Pearce - - 4668 


Fort Rosebery, see Luapula district. 
Fowls, as reservoirs, have been artificially infected with 
T. gambiense, Bagshawe - - - - p. 287 





Foy, , conclusions from work on immunity of 

cattle in Nigeria, Bagshawe - - . - p. 287 
Fraser, Captain, reference - - - - 2015 
Francolins, enemy of pupe of flies, Minchin  - p. 270 


FrencH West AFRICA, see NIGER REGION. 
Fry, Major, work on possible granular stage of try- 
panosomes referred to - - - - - 4302 
Fundu, two cases examined, but whether caused by 
palpalis or morsitans not known, Stohr - 5618-22 
Fundu and Southern Border Road Area, examination 
for sleeping sickness and result - - - p. 281 
Fundu detention camp - - - p. 281, 283 
Gallagher, Dr., work on pigs in gers Coast referred to, 
Horn - - - 5115-8, 5201-03 
Gallinaceous birds, ineeed as enemies of pupae, and 
suggestions for utilising, Minchin - - -p. 271 
Gaman, see Ashanti. 


Gambia: 
G. Morsirans : 
apparently Associated with TRORK OTE Todd p. 267 


Native name, Todd - - - - p. 266 
Horses, infected with T. SRSREA I) but healthy, 
Bagshawe - - - - - - - p. 287 
TRYPANOSOMIASIS : 
Animal : 
Common, but origin unknown, Todd - p. 265 


Mortality high among young animals, Todd 
. 265 
no Human preventive measures taken, Todd p. 266 
GAMBLE, MERCIER, M.D., B.Ch., of the Baptist 
Missionary Society - - - - 6318-5545 


Game : 

Big and small, distinction made between, by Dr. Yorke, 
and need of more precise definition before clearing 
experiment undertaken, Sharpe - - - p. 272, 

Blood-smears should be requested from hunters, 
Connal - - - - - -p. 248 

not proved to Carry species of trypanosomes fatal to 
man, Neave - - - - 4323, 4331 

CLEARING AND FENcING EXPERIMENt: 
see also Clearing of vegetation, and also under 

names of places. 

Advised, Mesnil, p. 225; Roubaud, p. 227; Connal, 
p. 248; Murray, p. 261; Todd, p. 266; Neave, 
p. 271; Woosnam, p. 276; Bruce, 325-37, 342-5, 
365-8. 


Advised as a preliminary to systematic extermin- 


ation, Yorke - - - - - - p. 276 
Alternative schemes discussed, Bruce - p. 243 
strongly Approved, Neave - - - - 4374 

rea : 

Alternative suggested area, Stohr - - 5723 


Extent required, Bruce, 212-4, 230; Neave, 4344 
—5, 4410-18 ; Pearce, 4722; Hamerton, p. 206. 
Isolated fly area most suitable and reasons, 

Yorke - - - - - - - p. 276 
Large, necessary, Woosnam  - - 2330-1 
Situations suggested, Woosnam, 2407-9 ; Sharpe, 

2711; Johnston, 3091; Shircore, 3740-64, 

. 275; Garden, 3952-4, 3984-7, 4023-5, 

4084-9 ; Ashworth, 4180-31; Stohr, 5581-2, 

5723-41; May, 6226-9; Mesnil, p. 225; 

Roubaud, p. 227; Taute, p. 230 ; Bruce, p. 244; 

Green, p. 253; Gray, p. 254; Dalzéel, p. 256; 

Tloyd, 5984, 5995, 5998-9, p. 268; Parke 


Smith, p. 262, p. 263, p. 284; Neave, p. 271; 
Yorke, p. 275-6 ; Fleming, p. 280. 
Small, disadvantages of, Stohr - - 5684 


Small isolated fly area recommended, Hamerton 
p. 256 

suggested Type of, Lloyd, 5984; Roubaud, 

p. 227; Hamerton, p. 256. 

would Benefit all countries where morsitans are 
found, Pearce - - : - 4733 
suggested by British pibhorited described and 
results expected, Taute - - . - p. 230 
would have to be Carried out in both wet and dry 
season, Sharpe . - - - 2888-9 
Clearing of vegetation round fenced area necessary 
to prevent entrance of new flies, Neave 4376-7 


Domira Bay, see that title. 
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Game—continued. 
CLEARING AND FENCING EXPERIMENT—continued. 


Game—continued. 
CLEARING AND Frencina ExPERIMENT—continued. 


Half a mile would be too narrow a strip and a mile 
suggested, Woosnam, 2346-55 ; Sharpe, 2691-700 ; 
Alcock, 3888-9. 

Clearing or extermination round inhabited areas, 
experiment would be approved, Sharpe 2725-6 

Conditions necessary for success, Green - p. 203 

Cost : 

Estimated amount, Bruce 218-9, p. 244; Neave, 
4344-5, p. 284; Pearce, 4721; Hamerton, 
p. 256; Woosnam, p. 277-8. 

High, and large staff required, Green = - p. 253 


considered Prohibitive, Ockenden  - - p. 262 
would Vary with local conditions, but a consider- 
able outlay justified, Todd - ; - p. 266 
increased Danger to domestic animals and man not 
anticipated, "Woosnam - - 2250-1 
Destruction of fly gett Marshall - 1955 
Difficulties, Lloyd - - : - p. 268 
Difficulties : 


if All exterminated some fly would die and some 
migrate, if large game only fly would feed on 
birds, &c., and would probably cease to be 
infective, Shircore = 5 BO 1O=7 

of Exterminating certain animals, Sharpe, 2682-5, 
2867-70; Selous, 5009-13 ; Johnston, 3087-9 ; 
May, 6245 ; Lloyd, p. 268. 


of Fencing adequately, Bevan . - p. 267 
of Immigration of infected flies, Carpenter 
1380, 1390-1 


owing to not Knowing what animals act as 
reservoirs, further knowledge desirable, Sharpe, 
2689, 2723-4, 2865-6, 2904 
of producing Natural conditions, Marshall p. 269 
in Nyasaland owing to expense of carriage, Pearce 
4711-14 
Possibility of clearing out all game, Bruce 65-6 
Prevention of return of game by calthrops and 
pits, impossibility of, Sharpe, 2879-87; Selous, 
2972-8. 
of Return of large animals, Selous, 2963-6 ; Lloyd, 
p. 268. 

Disappearance or driving back of fly would not 
necessarily result, Minchin, 1822-6; Marshall, 
1876-7. 

Extermination of all life would be impossible and 


not necessary, Selous - - - 2962 
Fence : 
Double, recommended, Pearce : - A756 
if really Impermeable to game, flies would soon 
disappear, Neave : - - 4375 
Impracticability of doncing in 1 SUEY large 
area, Yorke . - 405 


Impracticability a fecume game out without, 
Kirk - - 2609, 2612, 2627, 2631- 2 
Impossibility of keeping game out by, Selous 
2967-9 
Keeping game out by, possible, but difficult, and 
estimated cost, Johnston, 3092-6; Bevan, 
p. 267, 
Kind, suggestions, Johnston, 3092-6; Pearce, 
4728-4731; Hamerton, p. 256. 
would be Liable to breaking, Yorke, 757-60; 
Bevan, 768-71, 876, 953-9. 
of Live wire, suggestion, Alcock  - - 3887 
Local construction question, Woosnam 2356-62 
Methods discussed and compared, Woosnam 
p. 277-8 
would be Necessary, and suggestion re, and 
question of cost, Woosnam, 2230-7, 2255, 
2298-304, 2363, 2367-84, 2413, 2434-44, 


2480-8. 
Number of men required to watch, Woosnam 
2485-7 
would have to be on Outside of bush-clearing, 
Sharpe - - - - . - 2881 
Position important, Woosnam - - p. 276 


Question of making, practicability, Kirk 2656-66 
Upkeep would not be expensive if natives allowed 
to pay hut-tax by giving work, Bruce - 220-4 

of Wire would need to be errr se by 
trench, Woosnam meant yy) 
whole of a Fly area ould A to be included, 
Sharpe - - - - - 2690-2, 2817-23 


Fly-free countries should contribute to expense of, 
Neave - - - - - - 4392-5 


Flies : 
might Attack domestic animals, Bruce - 301-1 
Danger of fly biting men, and possibility of fly 
spreading into new areas would be increased, 
Marshall - - - 1938-46, 1955 
possible Danger of driving of fly and infection 
into areas hitherto immune, Dalziel - p. 281 
would Follow game out of area, May - 6304 
Following game, question of, not settled, men 
might be attacked more frequently, GEE 
416 
Migrating flies must be kept off clearing or 
migration be impossible to place chosen, 
Hodges, 1477-9, 1484 
Prevention of, from entering area by placing 
tethered animals at certain points, question of, 
Sharpe - - - - - 2874-8 
if Remaining after removal of game, would 
vitiate experiment by biting game outside 
fence, May - . - - - - 6303 
Importance of, Bruce - - - op. 242-3 
Impossibility of entirely clearing, Bevan, 761-3 ; 
Thompson, 2557-61. 
Introduction of cattle, not advisable, Marshall 
2094-9 
further Investigation required before, Carpenter, 
1380-5 ; Marshall, 1878, 1890-2, 1901, 2086-91, 
2131, 2174-9,; Neave, 4375; May, 6143-6; 
Bouffard, p. 221-2. 
Investigations should be made first to ascertain 
how far morsitans ever found from bush, Sharpe 


2702-8 

from Island with only situtunga, difficulty, 
Woosnam - - 2407-9 
not Justified 2 aia past as data -  p. 284-5 


Killing of game advocated, and method, Bruve 
335-41, 367-8 

should be Local, and fence necessary, Neave 4343 

Men, question of absence or retention in experi- 

mental area, Hodges, 1485-9; Marshall, 1872-4, 

1878, 2188; Sharpe, 2897-901; Pearce, 4710; 

Stohr, 5596-9. 

Methods : 

Distribution of modern arms among natives 
would not be agreed to, Sharpe - 2947-50 

Natives could not carry out extermination, 

Selous 3020-2 

Native patrols suggested, Pearce - 4738-9 

Poisoning not advocated, and risk, Bevan, 
834-8 ; Woosnam, 2317-21. 

Suggestions, Bruce, 50, 53-5, 115-6, 231-3, 
325-37, 342-5, 365-8, p. 243-4; Bevan, p.115-6, 
p. 231-3, 834-8; Grey, p. 254; Hamerton, 
p. 256 ; Murray, p. 261; Lloyd, p. 268; Woos- 
nan, 2366-84. 

Traps and pitfalls effective for protection of 
crops, but given up as dangerous to human 
beings, Pearce - - - . - 4818 

Miniature trial of proposed - - - p. 286 

Nature of game that shouid be destroyed or 

removed, Hodges - - - - 1474-5 
no Objection to proposal except expense, Alcock 

3887 

One hundred yards of clearing round, would not 

be sufficient, flies would probably migrate very 


far, Carpenter - - - 1402-5 
Period before area would ee clean, Minchin 
1720 
if Population retained, results to be expected, 
Stohr - - - - - - 5687-89 
Possibility of, Bruce, 83-5, 226, 317; Lloyd, 
p. 267. 
Practicable within small area, difficulty from game 
returning not anticipated, Johnston 3070-1 
Practicability, dependent on district, natural limits 
to migration, &c., Duke - - - 1124-7 


if Proof of dependence of fly on game in one area, 
game destruction elsewhere would be justified, 
Lloyd - - : . : : - p. 267 
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Game—continued. 


CLEARING AND FENCING EXPERIMENT—continued. 
new Reservoirs, question of possibility of 


establishment, Hodges, 1616-7; Minchin, 
1765-6 ; Marshall, 1954, 2195-200. 
_ Results : 
Conclusive, doubted, and reasons, but carrying 
out of, advocated, Woosnam - 2245-7, 


2330-45, 2364-5, 2467, p. 284 

might not be Borne out in practice, Marshall 
2190-4. 
probably Obtainable, Yorke, 410-3, 485-7; Car- 
penter, 1396-46 ; Hodges, 1499-519; Marshall, 
2180-9; Kirk, 2612-3; Ashworth, 4142-6; 
Neave, 4348; Pearce, 4709, 4784-7; Stohr, 
5804-5 ; Bruce, p. 243 ; Connal, p. 248 ; Murray, 
p. 261; Todd, p. 266 ; Woosnam, p. 276, p. 284. 
Value, question of, Bruce 29-41, 80-7, 314-6 
Value of, not exactly known, Ashworth - 4183 
would not be Worth expense, Shircore 3665-8 

Sebunegwe, see that title. 

Small species not likely to increase unduly, 


Woosnam - - - - - - 2255 
possible Sources of error, Hamerton - - p. 256 
cleared Space necessary inside fence, width very 

difficult to estimate, Lloyd - - 5986-7 


Staff required, question of, Bruce, 56-60, 1012-3; 
Green, p. 253; Hamerton, p. 256. 

Time required to carry out, and arrive at results, 
Bruce, 50-5, 318; Roubaud, p. 227; Hamerton, 
p. 256; Todd, p. 266, p. 267. 

less Useful in West than in Mast Africa, as game 


less abundant, Horn - - - - 5123 
Vitiation : ; 

by Entry of new flies gponent up to fence by 

animals, Lloyd - - - 5984 


by Return of game not EKER? as small quantity 
would not involve presence of fly, Stohr 
5600-5 
Risk of, by roe of animals to fence, slight, 
May - - - - 6244 
by Travelling of flies. 7, ee Be of, Bruce 91-3, 
; 1014-5 
in Conjunction with infective species of tsetse-flies 
renders country uninhabitable for men, Dalziel 
p. 250 
little Connection with presence of fly, Neave, 4414; 
Sharpe, p. 272. 
Connection with spread of trypanosomiasis in stock, 
Mesnil, p. 225; Murray, p. 261. 
Danger to crops and facilities for destruction, Pearce 


4811-19 
Danger from, possible in certain localities only, 
Ashworth - - - : - - - 4218 
Dependence of fly on, suggested experiments, Lloyd 
p. 268 

DESTRUCTION : 
Advisability would depend on results of clearing 
and fencing experiment, Connal_ - - p. 248 


Advised in fly country, Bruce, p. 236, p. 244; 
Hamerton, p. 255; Murray, p. 261. 
not Advised, and reasons, Kinghorn - p. 260 
in Areas when disease exists, possibility of spread- 
ing infection, Minchin - - - 1827-37 
Arguments in support of, criticised, Marshall 
p. 268-9 
of Certain species should be allowed in fly areas 
and incriminated fly areas, and reward recom- 


mended, Bevan’ - - 791-8, 812-6, 939-41 
Conditions under which it might be useful, Taute 
. p. 230 


either very Costly or very slow, Woosnam - p. 276 
Deprecated until further evidence obtained, Taute, 


p. 230; Hoering, p. 258; Neave, p. 271; May, 

p. 279. 
Deprecated, except in special palpalis areas, Taute 
p. 231 


Desirability dependent on identity of trypanosome 
in game and fly with human T. rhodesiense, 
Kinghorn - - - - - - p. 260 

Desired by large number of public, as game con- 


sidered a source of danger to stock, Woosnam 
2333-45 


Difficulties of effectual carrying out, Taute p. 230 
Disease could be eradicated if all incriminated 
animals destroyed, but impossibility of com- 


plete destruction, Marshall - - 1931-8 
Divergent English and German views upon, 
Hoering - - - - . - - p. 257 


of Doubtful value, and reasons, Minchin - p. 270 
would only Drive fly to domestic animals and men, 

and so extend disease, Dalziel - pp. 250, 251 
would not pecosnanily Eradicate disease in man, 


Marshall - - 1926-7 
should be done at oe Experimentally, aad in 

limited area, Minchin - - 1818-22, 1827 
Experiments : 

in German East Africa, Hardy - - p. 256 


Necessary to prove exact effects, Dalziel p. 250 
in W. Africa and other parts of Africa recom- 
mended, as conditions differ from those of 
Uganda, Dalziel - - - - p. 250 
in all Fly areas, impossibility of, Shércore, 
3578-82; Pearce, 4688-91 ; Woosnam, p. 276. 
General, impracticable, Green - - - p. 257 
General, in neighbourhood of villages, cost would 
be prohibitive, Woosnam - 22956, 2468-73 
Ground for advocating, supposed spread of 
sleeping sickness, May - - - - p. 279 
of Herds proved to be reservoirs would be 
approved, Sharpe - - - - 2724, 2736 
Impossibility of one smaller species, 


Sharpe - - = . Rip yeP 
certain Incriminated otimiats would be difficult to 
eliminate, Marshall - - . 1946-53, 2122 


Inevitable before advance of civilisation, but 
deprecated as wholosale deliberate measure, 
Bruce, p. 244; Todd, p. 266. 

in Infected areas, depends on character of tribes, 


Pearce - - - - - - - 4687 
in Interests of domestic stock, follows inevitably 
from clearing for pasture, Taute  - - p. 230 
not considered Justified by German authorities, 
Hardy - - - - - - - p. 256 
not Justified, Taute - - . - - p. 229 


of Large game only, would not eradicate disease, 
Marshall - - - - - 1928-32 
Local, desirable in fly areas, but only possible in 
populous districts, Hamerton - - - p. 255 
Methods : 
Arming of natives not effectual, and disapproved 
on adnunistrative grounds, Pearce 4697-701 
best Effected by trained hunters, but danger 
of infection a difficulty, and instance, Pearce 
4702 
Killed by natives better with guns than with their 
own weapons, except poisoned arrows, but trap- 


ping effective, Selous - - - 3014-9 
suggested Methods of encouraging natives in 
p. 285 


Trapping and driving into nets most effective 
methods, Woosnam — - - 2314-6, 2448-50 
Nature of animals included in suggestion, Yorke 
581-93, 699-701 
Necessary to economic development of Africa, 
Roubaud - - - - . - p. 227 
an absolute Necessity for combating G. morsitans, 
Mesnil - - - - - - - p. 226 


in Neighbourhood of human habitations advocated, 
Yorke, 460-6 ; Hodges, 1515-6, 1519. 
Partial, example showing its inutility, Dalziel 


p. 251 

Question as to disastrous increase of other animals 
as result, Yorke  - - - - =. 1729 
Reasons why some have advocated it so strongly, 
Taute - - - - - - - p. 230 
Risk of driving, into fly free areas by indiscriminate 
hunting, Green - - - - p. 253 


in Small areas, hopeful measure, Dalziel - p. 251 
Total : 
Desirable and feasible in country likely to be 
settled by white men with cattle, Stohr 
5847-56 
not Possible nor desirable, Hamerton — - p. 255 
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Game—continued. 
DEstTRUCTION—continued. 
Total—continued. 


Practical difficulties and uncertain results, Dal- 


ztel = - - - - - pp. 250-1 
Theoretically sound, but not practicable, Bevan 
863-4 


rendered Undesirable if Taute’s conclusions cor- 
rect, Kinghorn - - - - - p. 260 
might be rendered Unnecessary if entomological 
research led to destruction of fly, Stohr - 5846 
Useful, but too great reliance not to be placed on 
it, Mesnil - . - p. 225 
Utility dependent on aneoky that pathogenic try- 
panosomes are conveyed by G. morsitans, Neave 

p. 271, 272 

Valuable results might be obtained, Dalziel p. 250 
Value of, dependent on knowledge of what par- 
ticular species are reservoirs, and very difficult 

to carry out thoroughly, Sharpe - - p. 272 
Disappearance of, accompanied by disappearance of 
fly, Bruce - - - - - - - 322 
Disappearance not proved to be cause of decrease of 
morsitans, Neave - - - A384 
Domesticating of, sugg rae Muponan: 1906, 1915, 
1922, 2102- 9, 2150 

Driven away as country] becomes settled and fly 
believed to go too, Bruce - - - - 39-41 
no Hvidence that wild animals do not die from 


trypanosomiasis, May. - - - 6287-8 
In FLY-AREA: 
Absence, of Johnston, 3160-4; Neave, 4849-51; 


May, 6230; Bouffard, p. 216-217; Lloyd, p. 268. 
Increase with increase of fly, Bruce, 286; Haw- 
kins, p. 258. 
Plentiful in concentrated resorts, Shircore 4966-68 
Present where fly found, Bruce, 286; Mesnil, 
p. 225; Kirk, 2615-6, 2650-5; Garden, 4090; 
Lloyd, 5958-60; May, 6304. 
no Pathogenic trypanosomes found in blood of, up 


to present, Bruce - - - - - 75-9 
often Present, Marshall - - - 1 YOR 
instance of Scarcity, Lloyd - - 6012-15 

IMMUNITY: 
considered Certain, Sharpe - - 2890-4 
Consequent importance of as reservoir, Bruce 
67-74 
in Fly-free areas, Marshall - - - 2021 
to Morsitans not explained, May - - 6279 


may have Trypanosomes with no apparent disease, 
but cause unknown, Stohr - = 5697-8 
Importance in spreading sleeping sickness over- 
estimated and no grounds for extermination, Taute 
p. 229 
Important in relation to T. rhodesiense, Neave 4323 
Infected with trypanosomes without showing signs 
of illness, Todd - —° - - - - - p. 265 
Infection by man instead of vice versa, question of, 
Bruce - - : - - - 138-45 
Large chief reservoir for trypanosomes pathogenic to 
man and domestic animals, Yorke - - p. 275 
LAWS: 
Effect upon quantity of game, Pearce, 4767, 4793. 
regarded as Hardship on natives, Hawkins p. 258 
Relaxation or removal of : 

Advocated in vicinity of populous parts and fly 
would disappear, Bruce, 333, 342-5, p. 244; 
Garden, 3932-4, 3986-7, 4022-3, 4084-9. 

Fly areas suggested and proposal re arming of 
natives, Yorke - - 414, 730-5, 740-1 

Recommended, Bruce - - - p. 236 

round Settlements, game would not be entirely 
exterminated, Woosnam - 2451-7, 24:74 

Withdrawn in infected area in Nyasaland, Pearce 

4672 
Right to kill only when on own land, considered a 

sufficient protection to crops, Pearce 4898-902 

too Stringent, and examples of undesirable increase 

of game, Bruce - - - - - p. 244 

Maintain and may extend trypanosomiasis in stock 
and human sleeping sickness, Dalziel - - p. 250 
Method of examining blood, Bruce - - p. 235 
should be Protected in regions eho from fly areas, 
Hamerton - - % . ‘ : ~"ps 255 


Game—continued. 
Relationship between spread of sleeping sickness and, 
_ report, May : - - - - - p. 279 
Relationship to fly still quite indeterminate - p. 283 
RESERVES : 
Cause increase in carnivora and consequent danger 
to inhabitants and complaints of natives, Hawkins 
p. 258 
might be Made in places free from fly, Kirk 2633-4 
RESERVOIRS : 

Chief, in morsitans area, Stohr - : - §792, 
most Dangerous species for each trypanosome not 
yet known, Bouffard . - - p. 220 
Importance, question of, Houboatls p. 227; Taute, 

p. 228-9, p. 283-4. 
may be source of Infection to domestic animals 


and to man, Todd - . - - - p. 265 
Relative importance : , 
Conflicting evidence, Ashworth - 4184, 4216 


Depends on relationship of T. rhodesiense and 
T. brucei, Ashworth - - 4218, 4220 
Share in spread of sleeping sickness over- 
estimated by Kinghorn, Yorke, and others, 
Hoering - - - - - p. 257 
a Serious factor as ere human beings and 
cattle, Yorke, 399; Bevan, 785-90. 
Species chiefly found about water considered 
possibly most dangerous, Bevan = - - 865-7 
Trypanosome carrier as well as source of blood 


food for flies, Taute - - - - 229 
of Trypanosomes fatal to man, Pearce 4667-8 
Trypanosomes pathogenic to domestic animals 

more than for those pathogenic to men, Dalziel 

p. 249 
of animal Trypanosomiasis, Mesnil_ - - p. 225 


Undoubted for trypanosomiasis of men and stock 
and examples, Murray - - - - p. 261 
Water-buck, reed-buck, wart-hog and bushbuck 
the most important, Bevan 791-4, 812, 858-62 
SMALL: 
not Found to be infected with trypanosomes harm- 


ful to men, Yorke - 2 : - p. 275 
‘Vermin not important as reservoirs because 
nocturnal, Kinghorn - - - -, p 260 
Tolerant of T. rhodesiense, Taute - - - p, 228 
T. pecorum from, will establish itself in rats, 
Ashworth - - - - - - - 4176 
TRYPANOSOME : 


Found in, only to be identified with T. rhodesiense 
if pathogenic to man, Taute - - - p. 229 
Power to carry trypanosomes and live, is possibly 
survival of the fittest, May - - - 6289 
Presence of, dependent on infection from imported 
cattle, suggestion never heard, Marshall 2170-5 
Value of, Woosnam 2469-70; Sharpe 2727-9. 
GARDEN, G., Chief Veterinary Officer, Nyasaland 
3892-4112 
German East Africa: 
see also names of particular places. 
Destruction of game in, on large scale not recom- 
mended, Taute - - - - - - p. 231 
Examples of transmission of T. gambiense by G. 
palpalis observed in, Austen and Bagshawe - p. 291 
Game destruction not proposed, Hardy- _—- p. 256 
Increase of tsetses and decrease of game, - 2020 
Mori River : 
Domestic animals proved not to be reservoir of 


sleeping sickness, Tuute - - - = 4229 

Work of Dr. Weck in, referred to, Austen and 

Bagshawe . - - - : p. 291 

German Sleeping Sickness Commission, treatment of 

eases described, Horn - - - - 5225-30 

Glossina, see Flies. 

Glossina brevipalpis : 

Description, Bruce - - - - - p. 235 


Development of T. brucei vel rhodesiense same as in 


G. morsitans, Bruce - - - - a ae ber 
Distribution, Bruce - - - - - p. 235 
no Hvidence to show that it carries trypanosomiasis, 

Pearce - - - : - - 4854-5 | 
Habitat, Bruce - . - - - - p. 235 
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Glossina brevipalpis—continued. 
somewhat Rare, but commonest in N. Nyasaland, 
Pearce - - - - - - 4855-6 
Transmission of T. brucei by, Bruce - - 1061 


Glossina fusca: 
no Hvidence of transmission of sleeping sickness by, 


Neave - - - - - 4361 
Found in N ratand: Shar "pe - . - - p. 272 
Glossina longipalpis: 
Carrier of 'T'. dimorphon, Dalziel - - - p. 249 
Destruction by clearing pre river courses sug- 
gested, Mesnil - - - - - p. 226 
Distinction between G. ee Saesty G. pallidipes and, 
very slight, Alcock - Sitio ue - - 3850 
Exact share in propagation of disease not explained, 
Dalziel - - - - - - - p. 252 
Intermediate between wood- and water-loving types; 
Mesnil . - - - - - - p. 225 
Glossina morsitans : 
AREAS: 
Boundaries vary considerably, Neave - - 4354 


Concentrated resorts : 
see also Nyasaland and Uganda. 
Clearing of, cost and difficulties, Shircore 


4937-42 

Positions, Shircore - - -) -p. 273-4 
Regular, from which it spreads in wet season, 
Shircore - - - - - - 4910 
Conflicting accounts due to differences in dry and 
wet seasons, Stohr - . , - 5637-40 


no Connection with particular soil or vegetation, 
Selous, 2985-7; Sharpe, p. 273. 


well Defined, Selous - - . - 2959, 2979 
Instances of, free from game, suggested more 
careful examination, Marshall - - p. 269 
Isolation of fly belts by clearing advocated, 
Shircore - - - p. 274 
Movement of fly oes one ee to Geetha: ee but 
not outside, Sharpe - - - - 2678 
Noted during two rainy and one dry season, Neave 
4352-53 

Removal of healthy natives from, difficulty, 
Shircore - - - - 3592-3 


Situations and character ecovibed: Sharpe p. 272 
in Some, fly not constant to particular patches 


from year to year, Neave - - - 4354 
Throwing open of, to hunters, sportsmen and 
settlers, suggestion, Kirk - - 2617-8 
Association with game, Mesnil : : - p. 226 


Attracted by buffalo, particularly, and example from 
Bahr-el-Ghazal and South Africa, Selous, 2955, 
2989-9 ; Drew, 4456, 4582. 


not Attracted by water, Sharpe - - - p. 273 
Attraction by motion uncertain, Stohr - 5780-81 
BITE : 


Bites human beings, but does not get much blood, 
and would not feed on them if game failed, 
Stohr - - - 5783-4 

will Bite in ht if Ee entare high, Selous, 
3001; Neave, 4422-5, 

Difference of opinion as to painfulness of, Stohr 


5785-7 
Experience of, Sharpe - - - 2752-5 
Men seldom bitten, Bruce - - - - 244-8 
more Quickly felt than that of palpalis, but habits 

otherwise the same, Horn - 5191, 5236-7 
a Serious risk to men, Shircore - : 3619-30 


BREEDING : 
Believed to breed at centres where congregated 
during dry season, Shircore 3602, 3658, 4917-8 
in Captivity, value of observing, discussed, Bruce 
1040-9 
Habits, and suggested connection with distribu- 
tion, Minchin - - - p. 270 
Season, probably both any and er seasons, but 
possibly wet more than dry, Shzrcore - 3660 
BREEDING PLACES: 
Finding of, feasible and pee for destruction of 


fly in, Lloyd - - - . 5888-9 
Grassy areas which might be destroyed by 
burning, Drew - - 4577-80 
Instance -to support cecey of breeding in dry 
season, Lloyd - - - - - 6064-7 
O 19130 


Glossina morsitans—continued. 


BREEDING PLACES—continued. 
One spot used by many flies to deposit larve, 


Lloyd - - - - - - 6069-70 
Positions, closely associated with paths and 
relatively dark, Lloyd - - - ~ p. 268 
typical Bush-loving tsetse, Mesnil - - - p. 225 


Carrier of trypanosome in game which is supposed 
to be identical with T. rhodesiense of human 


beings - - - - - - - p. 283 
Clearing of vegetation not essential factor in 
combating, Drew - - - : 4476-8 


Connection with presence of game, question of, 
Hodges, 1522, 1886; Shircore, 3607; Selous, 
3003-4; Garden, 3990-5; Drew, 4454; Stohr, 
5831-2; Dalziel, p. 250. 

Dependence of number found on temperature, Selous 

2990 

Description, Bruce - - - - - p. 234 

DESTRUCTION : 
by Attacking breeding places possible, but pro- 

bability difficult to estimate in absence of more 


observation, Lloyd - . - . 5941-3 
by Attacking concentrated areas at end of dry 
season not feasible, Stohr - - - 564] 


by Burning of bush suggested, Pearce, 4848 ; 
Mesnil, p. 226. 

Experiment with artificial breeding places covered 
with bird lime suggested, Lloyd — - - p. 268 

by Introduction of enemies, worth trying, but 
success doubted, Neave - - - 4385-87 

Stopping of all holes which might serve as 
breeding places recommended, Minchin - 271 

Suggestions, Shircore - . . 4914-8 

Trapping of : 
by Black cloth and bird-lime might be useful in 


localised area, Carpenter - - - - 1431 
with Sticky cloth, failure of pienr® Austen 
and Bagshawe - - - p. 290 


Successful, described, ifbest one Bagshawe p. 290 
Development of T. rhodesiense much affected by 


temperature - - ° - - p. 286 
Difference in problem fron that in palpalis area, 

Minchin - - - - - - 1699-701 
DISAPPEARANCE: 


where Bush cleared, Sharpe, 2701, 2717, 2740, 
2864; Selous, 2998. 
before Civilisation, pat exact reason uncertain, 


Neave - . - . - 4381-3 
Concurrent with appearance of rinderpest, but 
causal connection not proved, Neave - 4382 


with Game probable, but not proved, Hodges, 
1532-4; Marshall, p. 269. 
not Proved to be due to esac of big 


game, Neave - - - - 4384 

Distinction between G. onic pal fice 2 pallidipes, 

and, very slight, Alcock — - - - 3850 
DISTRIBUTION : 


where Game absent, Marshall, 1881-6, 1962-6, 
2018-20; Sharpe, 2733. 
where no Game found, not recorded, Stohr, 5821 ; 
Grey, p. 254 
with Guinea’ fowl, question of season, Minchin, 
1742-4, 1749, 1762-4. 
reported Habit of congregating before rainy season 
and spreading over epee in rains, no experi- 
ence as to, Neave - - - 4355—-( 
Plentiful in otzhbeuthioed of villages where 
clearing not Barried out, and reasons, Shicore, 
p. 274 
Regions free from, Grey - - - - p. 254 
Seasonal variations : 
Difference in numbers in areas, and in spread 
throughout district, Shircore - - 3659 
Fluctuation of numbers, doubt as to - 1886 
Fluctuatiun of numbers in fly areas, Sharpe, 
p. 272; Lloyd, p. 268. 
Movements, conflicting evidence re, Marshall, 
2129-30 
None observed, Lloyd - - - - 6052 
abundance near Villages varied by local con- 
ditions, and corresponding modifications of 


clearing measures advised, Shircore - p. 274 
Districts where investigated, and names of workers, 
Lloyd eae se - . oobi 5944-8 
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Glossina morsitans—continued. Glossina morsitans—continued. 


Drinking water, never seen, Sharpe - - 2749 
Extermination of game would not necessarily be 
followed by extermination of, Hodges 1636-40 
Factors which determine presence uncertain, both 

game and vegetation probably involved, Neave 
4419-20 

FLYING AND FOLLOWING HABITS: 

Distance travelled across suitable country, Shir- 
core : - - - - - 4919-20 
Experiments advocated with a view to finding 
exact effect of clearing and suggested methods, 


Austen and Bagshawe - - - - p. 290 
Flight across open rare cere to reach breeding 
places, Stohr - - - 5778-9 
Height to which found, Nélous - - 2980-4. 


Long flights not undertaken unless attracted by 
moving prey, Neave - - - 4377-8 
Migration, no limit to distance in favourable 


countr y, Hodges - - - 14838 
Range of flight should hey enanie investigated, 
Austen and Bagshawe - - - - p. 290 


Range of flight uncertain, Stohr 5777-8 
would not probably Travel far over unsuitable 
country unless following prey, Shircore 4921-2 


Foon: 

Avian blood : 
no Sign of fly feeding on, Bruce - - 16 
Sufficient for life and breeding, Lloyd - p. 268 
importance of Birds needs investigation, Austen 
and Bagshawe - - - - p. 291 
Blood believed to be ney to, Yorke - 381-5, 
423-6, 507 
Blood of small animals, birds and reptiles willingly 
taken, but ability to bite them depends on their 
agility, Lloyd - - - - p. 268 
Buffaloes, preference for, Batons 2955, 2962, 2988-9, 
3003-4, 3011 
not Dependent on buffaloes’ blood or large animals 
in the Sudan, Selous . - - 2957 
Evidence of reptiles and birds, bat no knowledge 


as to whether flies could exist permanently on . 


or breed, Marshall - - = - 1870-1876 
Examination advocated in Game-free area to see 
on what food they subsist, Austen and Bagshawe 
p. 291 

Experiments to determine nature of blood fed 
upon recommended, Austen and Bagshawe p. 291 
Flies seen feeding on almost any kind of beast 
killed, Sharpe - - - 2686-8 
feed readily on Fowls and goats and mammals, 
but monkeys better than hens, Yorke 577-80 
no special preference for Game as opposed to man, 


Marshall - - - - - 18738 
possibly less fond of et than ruminant blood, 
and less fond than peels Minchin = 1787 
on Leaves, Sharpe. - - - 2730 
something Other than plosd believed to be taken, 
Sharpe - - - - - 2744-8 


Preference for any one animal, no evidence as to, 
from long habit, Lloyd - - - 6018-20 
Reptilian blood, no sign of, Bruce - - 16 
feeds Readily on men, but preter recently killed 
animal, Lloyd - - - 6016-7 
Reptilian bleod insufficient for life and breeding, 
Lloyd - - - - p. 268 
Source not BUciently inrestaatedl Marshall 1875 
Vegetable diet, or anything other than blood, no 
evidence for, Lloyd - - - 6021-3 
Vegetarian diet believed not to be sufficient, 
Hodges - - . - - 1530-1 
Game-clearing experiment an satisfactory means 
of attacking, Roubaud - - - - p. 227 
HABITAT : 
Banana plantations, rarely found in, and said by 
natives not to enter, Johnston, 3083 ; Shircore, 


4954-5, 
Breeding habits sea with those of G. Lad 
Minchin - - - p. 270 
absent in Natural Mean ings in fly area, May 


6176-78 

Nature of, Bruce, 201, 346, 1025, p. 284; Selous, 
2958 ; Drew, 4563-5 ; Pearces 1886, 4843-46. 

in Open bush country, but not to large extent in 

open country, Kirk - - - 2621-5 


HABITAT—continued. 
Water not essential to, according to large majority 


of observers, Marshall - - - - 1886 
HABITS : 
Contrasted with those of G. palpalis, Dalziel 
p. 251-2 


Described, Drew - - - - 4623-28 
Harmless to human beings while fatal to animals, 
reason why not understood, but turns on question 
of identity of trypanosomes, Stohr - - 5809 
Lies in wait for moving prey and does not go in 
search of it, Stohr - - - - 5778-81 
increase of, not proved by more cases of tsetse bites, 
and reasons, Pearce - - - - - 4657 
INFECTIVITY : 
low Degree of, with T. gambiense, Bruce - p. 240 
for Small animals, once acquired, lasts for life, 
Kinghorn - - - - - - p. 261 
Tables showing results of experiments, in and 


explanation, Bruce - - - -  -p. 237-8 
LARVE: 
sometimes Dropped on hard ground where burrow- 
ing impossible, Lloyd - - - - p. 268 
Smaller when parent fed on avian blood, and reason, 
Lloyd - - - - - - - p. 268 
Mating habits, Lloyd - : - - p. 268 


the Normal carrier of T. rhodesianee! palpalis the 


normal carrier of gambiense, Minchin - . 1792 
Numbers decrease at beginning of dry season when 
bush fires are common, Drew - . - 4581 


Parasites of, found in N. Rhodesia, Lloyd — 
PUPH: 
Association with damaged or diseased trees, and 
investigation suggested, Marshall, 1968-9, 
2045-7, 2078-80 
often Deposited in places accessible to gallinaceous 
birds, Lloyd - - - - - 6068 
Difficulty of obtaining, Bras - - 100, 105 
Parasites, instance of Bombyliid fly, Lloyd 6076 
found in Situation described and bred out at 
Salisbury, Stohr - - - - 5642-50 
Situation in which found, and investigation sug- 
gested, Marshall, 1968-9, 2045-7, 2078-80, 
2141-3 
collected from same Spot, hatch out over long 
period, Lloyd - - - - 6073-4 
Tarring pense to destroy, and details, Ashworth 
4199-200 
found near Watercourse or stream-bed, but other 
conditions uncertain, Stohr - - 5651-6 
Retains hold on towns by Heats breeding places 
outside, Horn - - - - 515] 
Sexes, probably equal in any area, Cie - p. 268 
SLEEPING SICKNESS, TRANSMISSION OF, BY: 
Evidence furnished by Taute, tg p. 257-8 
Uncertain, Neave - - 4336-9 
not Vehicle of sleeping wane and evidence from 
Bahr-el-Ghazal, Drew - - - - 4560 
Transmission of T. rhodesiense not rendered impos- 
sible by unfavourable climatic conditions - p. 285 
T. brucei and T. Re i relation to problem of 
identity of, Bruce - - - yp. 239-40 
Aue dimorphon carried by, Daleet - - - p. 249 
T. gambiense may be harboured by, suggested 
result, Mesnil, p. 224; Austen and Bagshawe, 
p. 291, 
both T. gambiense and T. rhodesiense in the labora- 
tory, proved to be transmitted by, but facts as to 
nature not known, Minchin, 1840; Hamerton, 
p. 254. 
T. pecorum in Nyasaland, carried by, Bruce - p. 234 
T. rhodesiense in, distinguished from other fkbies 
by completing Rapti in salivary glands, 


- p. 268 


Kinghorn - - - - p. 260 
T. rhodesiense proved to be carr iad by, Dalziel 
p. 248, p. 249 


Trypanosome conveyed from game to man by, in 
great percentage of cases in Rhodesia and Nyasa- 
land, Yorke - - - - . - 399 

Trypanosomes, development in, not affected by 
humidity, Yorke - : E - - p. 275 

Trypanosomiasis undoubtedly carried by, to men 
and stock, Murray - - - - - p. 261 


Glossina, see Flies. 
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Glossina pallidipes : 


Distinction between G. morsitans, G. longipalpis, 


and, very slight, Alcock  - - - - 3850 
found in H. Africa Protectorate where game scarce, 
Woosnam - - - - - - - 276 


close Relation to G. morsitans, Bruce - 125-6, 128 


Glossina palpalis: 

Abolition of wild mammals would not abolish, as 
birds and reptiles would remain, Duke, 1129-30, 
1268-75 ; Carpenter, 1409-17. 

Attracted by movement, Carpenter - - 1424 

Attraction by odours, apart from mammals, no evi- 
dence of, Carpenter - : - - 1424-9 

BITE : 
much less Hasily detected than that of morsitans, 

but habits otherwise the same, Horn, 5191, 
5236-7 
Protection from, impossible, Drew 44.68-44.71 
Protection of men from, by some drugs, should be 


possible, Duke - - . - 1194-5 
BREEDING : 
Habits, suggested connection with distribution, 
Minchin - - - - - - p. 270 
Places : 


Artificial, could be constructed, and experiment 
might be tried re possibility of trapping 
pupe, Carpenter - - - - 1420-3 

Ideal characteristics, Carpenter 1418-9, 1427 

Localised, not necessary, Carpenter 1367, 1387-9 

Pupz found in dry sand in Lado Enclave, Drew 


4464, 

no Sign of interference with, by fowl, Car- 
penter - - - - - 1469-70 
from Pupe, Bruce - - - - 98-100 
Situations where pups found, Bruce 106, 290-3 


Caught most freely while approaching feet of negroes 


placed in water, Neave - - - - 4362 
Description, Bruce - : - - - p. 234 
DESTRUCTION : 

Birds which might be useful, and reasons, Minchin 

p. 270-1 


by Clearing of vegetation and possibly displace- 

ment of villages, suggested, Mesnil - p. 226 
Clearing advocated to destroy pup, Ashworth 

4199 

Introduction of guinea fowl, or other gallinaceous 

birds might be successful, and experiments 


advocated, Minchin - 1741, 1745-9 
Dealing with, through pup, impossibility of, 
Bruce - - 288-93 
would not Necaseunily. fallow that of game, 
Minchin - : - - 7 1712-6 
Possible in many areas by clearing bush, Woosnam 
2219 
Difference in problem from that in morsitans area, 
Minchin - - - - - - 1699-701 
DISAPPEARANCE: 
after Clearing of NeEiAvON in Lado Enclave, 
Drew - - - - 4466-4467 
from Neighbourhood ms erat considered due to 
parasite of pupe, Ashworth  - - - 4221 


not easily Distinguished from morsitans except by 


catching and examination, Horn 5183-5, 5193 
DISTRIBUTION : 
where Game rare, Roubaud - - - p. 226 


_ Live chiefly in neighbourhood of man, Roubaud 
p. 226 
FLYING AND FOLLOWING HABITS: 
Distance which fly will travel from water, Horn 
5308-10 
do not Fly far unless following prey, Drew 4461-3 
Foon : 
Avian blood, small percentage found, Carpenter 
1417, 1437 
Batrachian blood never traced, Carpenter - 1436 
kinds of Birds considered most likely to be used, 
Carpenter - : - - 1438-43 
Birds, importance of, Neala investigation, Austen 
and Bagshawe - - : - - p. 291 
possibly Cormorants, but no evidence as to rep- 
tiles, Stohr - - - - 5569-70 
Crocodile important, but mammalian blood pre- 
ferred, Taute- - - - - p. 229 
Dependent on district, Dube - - - 1104 
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Glossina palpalis—continued. 


Foop—continued. 

Feeds readily on reptiles, and question of effect, 
proof of in laboratory, Duke - 1103-5, 1312-9 
Game not necessary to presence of, Drew 4484-5, 
4479 

said to Go two miles to get, Carpenter 1379, 1454-5 
possibly more fond of Human than animal blood, 
and more fond than morsitans, Minchin 1737, 
1802 

Hippopotamus a favourite source, Minchin - 1838 
Mammalian blood, possibility of finding out 


sources, Carpenter - - - - 1462-6 
Monkey and small buck, but not reptiles, Drew 
4480-1 


Vegetarian diet : 
Failure to keep fly alive on, Hodges 1526-9 
Proof of feeding on, but no particular prefer- 
ence known, Canpenter - . 1369-74 
Reproduction of species on, not likely, Carpenter 


1432 
Warm-blooded animals preferred, but will feed 
freely on reptiles, Carpenter 1355-8, 1410-7, 
1433-4 
Fungoid disease never seen, Carpenter - 1446-7 
HABITAT: 
and Breeding habits compared with those of 
G. morsitans, Minchin - - p. 270 
amongst Birds, Bruce - - 16 
not often Found at a mile aon puck: Stohr 5554-5 
would not Leave water, and in migrating would try 
to follow line of water, Carpenter, 1351-4, 1407 ; 
Hodges, 1479-80. 


Nature of, Bruce, 1025; Drew, 4460; 
5481-2; Stohr, 5555; Bruce, p. 235. 
Habits of, Drew - - - - 4611-22, 4625-6 
power to Infect maintained after removal of men 
and domestic animals, and subsequent experiments, 
Dalziel - - - - - - - p. 248 
INFECTIVITY : 
Proportion much lower in W. Africa than in 
Uganda, Dalziel - - p. 250 
T. gambiense, high degree of; Br uce - - p. 240 
no Internal parasites found, Carpenter - - 1450 
Microscopical evidence obtained of water being im- 
bibed by, Carpenter - - - - 1359, 1368 
Migration, further investigation to be carried out, 
Carpenter - - . - - 1378-9 
not Nocturnal, Duke 1270-3 
the Normal carrier of T. gambiense, morsitans the 
normal carrier of T. rhodesiense, Minchin - 1792 
habits of Pupating on shores of Victoria Nyanza, 
Dalziel - - - - - p. 252 
Regions where abiindant would be best for game 
destruction, Taute - . - p. 230 
found Remaining after disappearance of game, 
Hodges - - - 1522-5 
as Reservoir in practical Areas ri game, instance 


Gamble, 


of, Ashworth  - - - 4121-4 
Retains hold on towns by having breeding places 
outside, Horn - - - - = tly 
never Seen after dark, and boys not bitten after 
dark, Carpenter - - - - - 1375 


Sexual development of por uinee in palpalis 
studied by Kleine, Hoering - - p. 257 

Sexes, seasonal preponderance of males over females 
needs more research, Dalziel - - - p. 252 

SLEEPING SICKNESS, TRANSMISSION BY: 
Important carrier of Congo type, and examples 


Kopke - - - - - - - p. 224 
practically Proved, but not by direct experiment, 
Neave - - - - 4388-90 
no Transmission of “ee ie offspring, Bruce 8-9, 
101, 149 

T. GAMBIENSE, TRANSMISSION BY: 
between Antelopes, Dalziel - - - p. 248 
between Domestic animals, Bagshawe - p. 287 
Instance, Drew - - - - : 4473-5 


only Observed in regions where the trypanosome 
newly established, Austen and Bagshawe - p. 291 

T. pecorum carried by, in Uganda, Bruce - p. 234 
T. rhodesiense harboured by, and suggested result, 
Mesnil - - - p. 224 
typical Water slgrine teotaa, Mesnil . - p. 225 
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Glossina tachinoides : 

in Niger regions, sole carrier with G. palpalis of 
human tr ypanosome, Bouffard - - - p. 216 

Pr opagation of disease, exact share not explained, 
Dalziel - p. 252 

less deep Shade requir a (ae G. paipelia Dalziel : 
p. 252 
Sleeping sickness,.transmission by, suspected ik not 
proved, and to be guarded against, Dalziel - p. 252 


T. cazalboui carried by, Dalziel = - - - p. 252 
T. dimorphon carried by, Dalziel - - - p. 249 
a Variety of palpalis, Alcock - - - 3850 


Goats : 

Duration of life when infected with T. brucei vel 
rhodesiense, Bruce - - - - - p. 233 
Immune from trypanosomiasis in Portuguese Congo, 
but imported goats do not thrive, Gamble 5379-83 

AS RESERVOIRS: 
Dangerous, as capable of carrying trypanosomes 
without developing disease, Bagshawe ~- p. 287 
Experiments in infecting with T. gambiense, and 
results, Bagshawe - : - - - p. 287 
Results of feeding flies on, Bruce - - p. 236-8 
Susceptible to T. capre, T. pecorum, T. uniforme, 
and T. vivax, Bruce - - -  p. 233-4 
T. gambiense very mild in, but rhodesiense or brucei 


fairly fatal, Bruce - - - - - 88-9 
Gold Coast : 
see also Quittah district and Volta River. 
Dangerous to cattle, Bouffard : - - p. 221 


Flies : 

Spread in by new railways, Horn 
G. morsitans : 

Found chiefly by watercourses in dry season, 


5140, 5148-9 


Horn - - - - - 5146 
most Prevalent during yhcary rains, Horn - 5215 
Size of areas, Horn - - - - 5127 

Immune races of cattle, ‘Morehills - 2155-6 
Sleeping sickness, natives have distinct name for, 
Horn - - - - - 5269 


Trypanosomiasis, human, operat small incidence 
may be due to immunisation, Horn - - 5160 
Gora Forest, sleeping sickness at present, and depopu- 
lated by epidemic about 100 years ago, Johnston 


3089, 3104-6 
Gouldsbury, Cullen, “ The African Year” reference, 
Hawkins - - - - . - p. 258 
Greathead, Dr., reference, ‘Sioa - - 3629 
Grenfell, George, reference, Johnston 3202 
GREEN, W. KIRBY, Second Grade Resident, 
Nyasaland - - - - - -  p. 2538-4 
GREY, CHARLES = - - - - p. 254 
Guinea fowl : 
Enemy of pup of flies, Minchin - p. 270 


G. morsitans found side by side with, question of 
reason, Minchin - - 1742-4, 1749, 1762-4 
Remains of insects found in crops, Johnston 3182-7 
Guinea-pig: 
Duration of life after infection with T. brucei, Bruce 
p- 233 
Insusceptible to T. simiz and T. vivax, Bruce p. 234 
Gypsy-moth, example of destruction of insect by intro- 
duction of Tachinid parasite, Ashworth - - 4171 


HAMERTON, MAJOR “A. E., R.A.M.C., Nyasaland 
Sleeping Sickness Commission ~— - - pp. 254-6 
Hamilton, Major J. Stevenson : 
Report on existence of G. morsitans where game 
absent, Marshall - 1885, 1962-6, p. 269 
Opinion on connection between enue and disease 
quoted, Stohr - - . - 5795 


References, Stohr, 5856 ; Magen and Bagshawe, 
p. 291. 
Hardy, Dr., H., German Colonial Office - pp. 256-8 
Hardy, Captain : 
Case of, referred to, Shircore : - - 3629 
Disease caught by, in wild country, Bruce 238 


Hartebeeste : 
Infection with T. brucei and T. pecorum, Bruce 
: pp. 235-6 
Reservoir of T. rhodesiense, Dalziel — - - p. 249 


HAWKINS, F. H., LLB. .. Secretafy of the London 
Missionary Society . < - - p. 258 


Hearsey, Dr., bitten by tsetse in village, Pearce 4769 
Heckenroth, Dr.: 

Recommendations re treatment, Mesnil - p. 225 

References, Kopke, p. 223 ; Roubaud, Pp, i? 
Hematopata : 

Common in Quittah district, Connal - - p. 248 


May spread disease once introduced by tsetse flies, 


Bruce - - - - - - - p. 234 
Herons, white and squacco, probably feed on insects, 
Johnston : - - - - . 3174-7 
Hippobosca : 
Common in Quittah district, Connal — - - p. 248 


Parasite of, if found would be most likely kind to 
attack Glossina, Lefroy - 5056-7 
Trypanosome developing in one of, pathogenic to 
domestic animals, Alcock - - - 3823-4 
Young produced i in same way as Glossina, Marshall 


1975-8 


Hippopotamus as reservoir : 
Further investigation needed, Austen and Bag- 
shawe - - - - . - - p. 291 
of T. gambiense, importance, Bouffard -p. 217 


HODGES, A.D. P.,C.M.G., M.D., M.R.CS., L.R.C.P., 
Principal Medical Officer in Uganda : 
Evidence of - : - - 1471-692 
Reference, Stohr - - - - - 5686 
Hoering, Dr., Medical officer of German Hast African 
Forces, article on game and spread of sleeping 
sickness quoted, Hardy : - . - p. 257 
HORN, A. E., M.D., B.Sc., West African Medical 
Staff - - - : - - - 5081-5317 
Horse-sickness, possibility of immunising horse for one 
or more valleys, but not for others, Bruce - 135 


Horses, susceptibility to certain trypanosomes, 
Bouffard, p. 219; Bruce. p. 234. 
Howard, C. W., reference, Marshall - - 2155, 2170 


Howlett, F. M.: 
Experiments of, Marshall, 2047 ; Lefroy, 5060. 
Observations on breeding habits of Stomoxys 
calcitrans quoted, Austen and Bagshawe ~- p. 290 
References, Lefroy - - - 5926, 5027, 5030 
Hyeenas : , 
Difficulty of eliminating, Marshall - - 1953 
Found infected yas trypanosomes in Zululand, 
Bruce - - - - - - p. 232 
Infection with T. pecorum, Bruce - pp. 235-6 
Illorin Province, Northern Nigeria, well mapped as 
regards distribution of tsetse fly, Marshall 1985-6, 


2022 
Immunity: 
see also under Game. 
CATTLE: 
gradual Acquisition of, Marshall 1907, 2154-6, 
2164-9 
Conditions which determine, Bagshawe _ - p. 287 


Examples found, but no information as to whether 
trypanosomes found in blood of, Stohr 5576-80 
no Herds immune against trypanosomiasis known 


of, Garden - - - - - 4009-11 
IN MAN: 
Acquired, existence credited, Roubaud - p. 227 


suggested as Cause of slow spread of disease in 
Luangwa Valley - . - - - p. 283 
no Difference between black and white men 
analogous to that between game and dvumestic 

cattle, and whole subject not understood, May 
6281-7 
Distinguished from that in wild animals, exact 
definitions impossible, May - - 6165-72 
Escape from infection with T. rhodesiense vel 
brucei amidst infected game and _ cattle 
accounted for by pein acquired im- 
munity, May - - - - 6133-4 
Difficulty of question as te whether severity of 

cases that occur disproves possibility of, Stohr 
5766-73 

some Hvidence, nothing conclusive known, May 
6202-7 

Existence established only if T. rhodesiense i 
identical with trypanosome found in wild game 
p. 284 
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Immunity—continued. 
IN Man—continued. 
no Experiments carried out on large scale, Bruce 
150-4 
may Follow on bite of infected fly in cases where 
disease does not result, Kinghorn - - p. 261 
in Gambia, probably exists, Kinghorn - p. 261 
through Mild infection in childhood, no evidence 
of, and considered improbable, Gamble 5367-70 
Natives probably possess, in Ashanti and Luangwa 
Valley, Kinghorn - - - - - p. 261 
Objection that infection is necessary antecedent, 
and no case of recovery from T. rhodesiense 
known, Kinghorn - - - : - p. 261 
Possible, Hamerton - - - - p. 255 
Question, Bevan, 818-20, 852-4, 948- 52; Minchin, 
1738-40; Marshall, 1863-4. 
Racial, may have been developed by natives in 
Rhodesia and Nyasaland, and investigation 
_ advocated, Austen and Bagshawe - - p. 292 
suggested Relationship to-low infectivity of flies, 
May - - - - - - - 6291 
among White men, question of, Plimmer 3419-22 
OF SHEEP AND GOATS: 
Cases of quoted, Bagshawe - - - p. 287 
very Rare, May - - - - 6305-9 
Impala found infected with trypanosomes in Zululand, 
Bruce - - - - - - - - p. 2382 
Reservoir of T. rhodesiense, Dalziel - - p. 249 
Imperial Bureau of Entomology, reference, Gamble 
5416 
India : 
Combating of bollworm in, by introducing enemies 
described, Lefroy - - - - - 5031 
Local study as factor in destroying flies, example 
from, Lefroy - - . - - - 5004 
Seasonal concentration of flies, example from, Lefroy 


5026-274 
Surra, cattle regarded as reservoirs of, Bagshawe 
p. 288 
Pepeue flies in, by citronella oil, example, Lefroy 
5002, 5005-7 


T. evansi, example of presence in, Hamerton - p. 255 


Indo-China, Surra, ‘cattle regarded as reservoirs of, 
— Bagshawe - - - - . - - p. 288 


Insectivorous birds: 
Destruction of, for plumage, and particulars re 
trade, Johnston, 3218-27, p. 121. 
Preservation of, suggestions re steps to be taken, 
Johnston - . . - : - -p. 121 


Insects: 
BLOOD-SUCKING . 
Drink water in captivity, but habits in nature 
uncertain, Lefroy -  — - - - 5022-3 
in general have preference for dark places, Lefroy 
5058-9 
Study of, should be pursued along lines of structure 
and of habits. Lefroy - - - 95017 
Ivory Coast, dangerous region for civ Bouffard 
p. 221 


Jack, Mr., references, Bevan =9 856} 1740-8, 5835 


Jackals: 
Difficulty of eliminating, Marshall - - 1953 
Found infected with trypanosomes, bruce  - p. 232 


Japan, chalcid parasite of yellow scale insect intro- 

duced into America from, Ashworth - 4167-70 
JOHNSTON, Sir HARRY, G.C.M.G., K.C.B., 

3047, p. 121, 3235 

Jordan, E. K., references - - : : - p. 282 


“Kafue River district: 
Example of fly area in N.W. Rhodesia, Lloyd 5954 
Fly scanty, Lloyd - - - - - 6061-2 
Pupe of G. morsitans found, Lloyd - - 6061 
Kala-azar : 


probably Communicable from lower animals to man, 
but not absolutely proved, Bruce - 1052-4 


Diagnosis by cultivation, Austen and Bagshawe p. 292 


Formerly wrongly diagnosed and confused with 
malaria, Bruce - - - - - - p. 239 


O 19130 


Kansanshi Mine Road : 
into Belgian Congo, example of thick fly area free 
from game, and description, May - 6230-3 
Fly might be decreased by lateral clearings, May é 
6299-302 
Kasenka, neighbourhood suggested for game clearing 
experiments, Shircore - - - - p. 275 
Kasongo, cattle, infected with trypanosomes, but not 


diseased, Bagshawe - - - - - p. 287 
Kasu: 
Camp, description, Bruce . - - - p. 232 


Disappearance of fly since trees cleared, Bruce 1024 
Kasu Hill, percentage of infected animals and species 
of trypanosomes found, Hamerton - p. 255 
Kasu Hill, suggested area for game-clearing experi- 


ments, Taute - . . . - - p. 230 
Katanga : . 
Caravans never infected by morsitans in, Neave 
4308 


Cattle have trypanosomes in blood with no apparent 
disease, but whether brucei not known, Stohr 5696 
Delimitation of area of G. palpalis in, by Mr. Neave, 
Neave - - - - 4306- 7, 4310-12 
Flies, food appears to be human hares rather than 
domestic animals, Stohr - - - 5561-2 
G. fusca in, sparse, Neave - - 4357-8 
G. palpalis not apparently associated with game, 
as found in villages as well as in bush, Stohr 
5556-60 
SLEEPING SICKNESS : 
Disease same as in Uganda and carrier the same, 


Stohr - - - - - - - 5710 
Introduced from Congo by infected soldiers, 
Stohr - - - - - - 5564-5 


Numbers of cases examined, and particulars of 
duration, Stohr - - - 5672 
Study of, in, length of Se Rohr - 5614-7 
Dr. Stohr’s work in, and report referred to, Ashworth 


4152-4240 
Kati: 
see also Bamako : 
Cases studied at, Bouffard - - - -p. 215 
Sleeping sickness found in absence of big game, 
Bouffard - - - ~ - - p. 216 


Katwe, infected area, suggested as babel for game 


clearing and fencing experiment, Paske-Smith p. 262 
Kawambwa, cases aes treatment at - - p. 280 
Kérandel, Dr., cure referred to, Kopke - - p. 223 
Kibokolo-do-Zombo : 

Ticks common at, Gamble - - - 9423 


Tsetse flies plentiful in WoishBOurHOGd of streams 
and clearing suggested to remedy, Gamble 5484 
Kibwezi, G. pallidipes and G. brevipalpis found where 


game very scarce, Woosnam - . - p. 276 
Kilwa Island, no disease and fly abundant in neighbour- 
hood - - - - - - - - p. 281 
Kinghorn, Allan - - - pp. 258-261 


Conclasions re game and ae destruction doubted, 
Taute, pp. 228, 230; Hoering p. 257. 
Discoveries re seasonal transmission of disease, 
reference, May - - - - 6223 
Estimate of mortality in Mpika districts quoted, 
Fleming - - . . - p. 280 
Reference to study Si age in cases of sleeping 
sickness, Horn - - - = ol3l 
Remarks on death rate of Meee Beehrick quoted 
p. 282 
Results of experiments on infectivity of flies with 
rhodesiense, Ashworth - - - - 4256 
Supporter of game- elerong and fencing Pr ROR, 
Taute - - > . p- 230 
View of identity of trypanosomes fatal to eee 
and to human beings discussed, Stohr 5810-13 
View that strains of trypanosomes found in game 
are pathogenic to man, Ashworth - - 4185 
Work tends to prove importance of game as reservoir, 
but point not copaidoror sclanjencety proved, 
Neave - 4323-4 
References, 1759, 2761, 5708; pp- 207, 229, 260, 271, 
981, 282, 285, 286, 287 


Kleine, Professor : 
Examination of natives with regard to immunity 
from disease, Bruce - - - - set 150 


as 


310 


DEPARTMENTAL COMMITTEE OF THE COLONIAL OFFICE ON SLEEPING SICKNESS : 





Kleine, Professor—continued. 
Views re importance of game as reservoir of sleeping 
sickness, Hoering - - 2 - p. 258 
References - - - - pp. 298, 230, 249, 258 


KIRK, Sir JOHN, G.C.M.G., K.C.B., F.RB.S. 
2597-2663 


Koch, Robert: 


Discovery of pegine of flies npR crocodiles, reference, 


Taute - - p. 229 
references - 4126; pp. 204, 298, 249, 258, 271 
Koodoo, infection with T. pecorum, Bruce p. 235-6 


KOPKE, Dr., AYRES, Ecole de Médecine Tropicale, 
Lisbonne - - - - - -  p. 222-4 
Koulikoro: 
Fly area, instances of man as reservoir in connection 
with, and suggested experiments, Bouffard p. 218 
SLEEPING SICKNESS: 
Cases examined and believed to have been infected 


elsewhere, Bouffard - - - - p. 215 
Centre of, as proved by cases contracted on the 
spot, Bouffard - - - - - p. 215 
Found in absence of big game, Bouffard - p. 216 
Koury, cases found at, Bouffard - - - p. 215 
Kudicke, reference, Mesnil - - - - p. 224 


Kuti Marsh, concentrated fly area, see wnder Nyasa- 
land. 


Lado Enclave: 
CATTLE : 
Die in absence of morsitans, apparently from bite 
of other fly, but trypanosomiasis not proved in, 


Drew - - : - - - 4592-96 
Nature of trypanosomes found in, Thompson 
2572-6 


Trypanosomiasis among, and not considered con- 
veyed from man, Thompson - - 2520-2 
Character of vegetation, Drew + - 4583-5 
Clearing of bush, particulars re, cost of, result, &c., 
Thompson, 2543-50, 2595-6; Drew, 4466-7, 
4549-58. 
Destruction of game followed by disappearance of 
morsitans, Drew - - - - - 4454 
EHjephant numerous, but not other game, Thompson 
2519 
Flies feeding on birds never seen, Thompson 2551-6 
G. MORSITANS : 
Area limited, and flies do not migrate, Thompson 
"2562-3 


Carrying of disease to men by, possible, but no, 


evidence, Thompson - - - 2566-7 
more Common in north-western part, but few 
cases of sleeping sickness and no difference in 
type, Thompson - 2535-40 

no particular Relation to bia game, Thompson 
2564-5 

G. palpalis and morsitans both present in, Drew 
4448 


SLEEPING SICKNESS : 

Children, small proportion infected, but reason 
unknown, Drew - - - - 4535-4541 
Course of disease, Thompson - - 2578-82 
Endemic, not epidemic, and has been endemic for 
about 15 years, Thompson, 2494-8 ; Drew, 4576. 
Five hundred cases in three years, Thompson 2492 
Found where both palpalis and morsitans present, 
Drew - - - - - - - 4448 
Game not considered to play any part in, Thompson 
2529-31 

Infection through natives going to river banks to 
fish, Drew - : - 4538 
Kept up by iueseeed Uganda porters passing 


through, and not by game, Drew - 4599-601 
Number of cases, Drew - - - 4491 
Palpalis mostly, Thompson - - - 2493 
Percentage of cases, Drew - - - 4572-4 


Reservoir mainly human, no evidence of game ae 
Thompson - - - 2518, 2530-4, 2568-9 
Steps taken se PEneys treatment, and result, Thomp- 
son - - - - - 2501-17 
most Severe cause of mortality, Drew - 4636 
Symptoms, Thompson - 2583-7 
Treatment by segregation atcaeas Drew 4487-9 
Small animals surviving in cleared regions, but not 
examined for trypanosomes, Drew — - 4457-8 





, case of, Yorke 515-6, 645-6, 714-5 
, experiences as elephant hunter in San 
5477 


Lanfranchi, 
Larsen, 
Salvador district, Gamble - = 4 ! 


Laveran, Professor : 
Counter evidence to theory of identity of T. 
rhodesiense and T. brucei, brought by, Taute 
p. 229 
Opinion on methods of determining species of 
trypanosomes quoted, Kinghorn - - - p. 260 
Opinion on spread of sleeping sickness quoted, King- 
horn - - - - - - - - p. 259 
Work of, Bruce - - - 135 
References, Kinghorn, p. ,. 260, Sse. p. 264. 





Lebeeuf, Monsieur, reference, Roubaud - p. 227 
Leech, Dr.: 

Luangwa Valley examined by, and. results, Kinghorn 

ip. 259 

Reference, Kinghorn - - - - p. 259 

' LEFROY, Pror. H. MAXWELL - - 5000-5087 
Leger, A.: 

Case found by, described, Bouffard - - p. 215 


Investigation of cases infected with T. gambiense 
described, Bouffard - - - - p. 218 
Leopard, found infected with ne Wb poe in Zulu- 


land, Bruce - - . - - - - p. 232 
Leopoldville Tropical School, reference, Gamble 5497 
Liberia: 

Resistance of duiker in, Johnston - - - 3089 


Sleeping sickness epidemic 100 years ago, and a few 


cases since, Johnston - - - 3089, 3104-5 
Lilongwe district: 
Game found in, Ockenden - - . - p. 262 
Game reserve, Ockenden - - : - p. 262 
Population, Ockenden  - - - p. 262 


Limpopo Valley, Hite fe fly with disap- 


pearance of buffaloes, Selous - - - - 2955 
Lion: 
Examined and found free from infection, Bruce 
p. 236 


in atonewa district very common, Ockenden + 262 
Lirangwe River, G. morsitans belt along, but no big 
game, Sharpe - - - - - 2827-33 
Lisbon, Ecole de Médecine Tropicale, sources of cases 
studied at, and details, Kopke - - p. 222-3 
Liwonde, recommended for game-clearing and fencing 
experiments, and special advantages, Hamerton 
p. 256 
LLOYD, LL., Entomologist to British South Africa 
Company in Northern Rhodesia : 
Evidence of - - - - 6857-6090, p. 267-8 
Experiments on food of ae qaotes Austen and 
Bagshawe - - - p. 291 
References - 1876, 1968, 5653, 5746, 5835, 5852- 3, 
p. 279, p. 284, p. 286 
Loanja River, horses safe through fly area during 
night and on grass islands in day, Selous 2999-3000, 


3029 
Lobombo Range, disappearance of fly after destruction 
3992-5 


of game by rinderpest, Garden - - 
Locusts, fungus parasites of, use in India and America, 
Lefroy - : - - 5074-5 
Lomagundi district : 
Breeding-places of G. morsitans found by Jack in, 
Bevan - - - - - - - 856 
Chechenini Hill, suggested area for game-clearing 
experiment, conditions as to animals, population, 


disease, &c., Stohr - - - - 5723-41 
Game in moderate numbers, but cattle cannot be 
kept, Stohr - - - : - - 5605 


Instance of disappearance of fly while a fair amount 
of game survived, Sfohr - - - - 6827 
Morsitans, concentrated areas, fly spreads from in, 
wet season, Stohr - - - - - 915687 
London Missionary Society, Central Africa Mission, 
boundaries of field of influence, Hawkins - p. 258 
Loango, fly in large numbers and anthropoid apes and 
monkeys, but practically no game, Johnston 3142-4 
Lualaba River, conditions along, as regards game, &c., 
Grey - - - p. 254 
Luano Valley: 
Conditions in, Grey, p. 254; Macknight, p. 283. 
Disappearance of fly from mouth of river probably 
seasonal change. - - mish. - p. 281 
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Luano Valley—continued. 
SLEEPING SICKNESS : 
Examination for results — - - - - p. 282 
History of disease, and native view p. 282, p. 283 


Luangwa Valley: 
CLOSED AREA: 
Fundu Detention Camp in connection with p. 283 
Restrictions on movements of natives, suggested 
modifications - - - - - - p. 286 
DOMESTIC ANIMALS : 
Disappearance of, since fly has spread, Yorke 


397, 449, 711. 


Reservoirs, and would logically have to be re- 
moved along at game, and difficulties, King- 


horn - - - p. 260 
Examined by De aipeah in "1909- 10, and results, 
Kinghorn - - - - - - p. 259 
Extent, Lloyd - - - - 5955-6 
Famine caused by peal followod by — King- 
horn - . - : p. 259 
FLIEs : 
no Breeding places found, Lloyd . - 5884 
Breeding season and places uncertain, Lloyd, 
6004, 6009 
little Breeding in dry season, Lloyd - - 5924 
Carrier of T. rhodesiense, Kinghorn - - p. 259 


Incubation period, Yorke - - - - 614 
Infection, ratio less in nature than in laboratory, 


Dalaiel - - - - - - - p. 249 
Less numerous towards end of dry season, Lloyd 
5881 

Proportion of found to be infective, Yorke - p. 275 


Pupz more likely to be found in cracks in earth 
than on surface of ground or in hollow trees, 
though not yet so found, Lloyd - 5886-7 

Seasonal variations, Lloyd - - 5923, p. 268 

Time needed for development of infectivity of, 


Yorke - - - - - -p. 275 

Fly area throughout, lava - : - - 5957 
GAME: 

Clearing and fencing experiment, question of, 

Neave - - - - - p. 271;  p. 284 

Found infected with T rhodesiense in nature, 

Dalziel - . - - p. 249 


Percentage infected, Daleiel p. 249 ; York, p. 275 
Seasonal movements of, and possible connection 


with distribution of flies, Lloyd - - p. 268 
Reservoir, dangerous to man, Neave - - p. 271 
G. fusea not present, Neave - : - 4360 
G. palpalis not present, Kinghorn - p. 289 


Native stock infected with pathogenic trypanosomes 
and consequences, Kinghorn - - —_p. 260-1 
Population very scanty, and hence endemic nature 
of disease, May - - . - - p. 214 
SLEEPING SICKNESS: 
Amount in, tends to disprove identity of trypano- 
somes in animals with those fatal to man, Neave 


4333-5 

Cases not increasing and question not serious, 
Bruce - - - - - - - 47 
Conditions favourable for spread of - - p. 286 
Decrease in amount in spite of favourable 
circumstances, Kinghorn - - p. 259, 260 


Decrease of disease in presence of game and fly, 
evidence against game destruction, Neave p. 271 

among Europeans, reasons for occurrence if 
several in succession, Kinghorn - -p. 259 

Examination of natives and result, Kinghorn, 
p: 259; May, p. 279; Kinghorn, p. 289. 

Forms of, and date of first vases, Kinghorn p. 259 


Incidence low, and difficulty of explaining, 
Kinghorn - - . - - - p. 261 
Localised appearance of disease and inferences 
therefrom - - - - - - p. 283 
of Long standing and evidence in support of, 
Kinghorn - - - - - - p. 259 
Mortality, Yorke - . . : 717-21 
Native names, Kinghorn - - - - p. 259 


not Proved to be new disease by occurrence 
among Europeans, Kinghorn - - - p. 259 
not Spreading, and suggested reasons, May p. 279, 


p. 283 
not Spreading, and no justification for destruction 
of game - - - . - - p. 285 


Luangwa Valley—continued. 
SLEEPING SICKNESS—continued. 
Symptoms as described by natives, Kinghorn ne 
p. 25 
SLEEPING SICKNESS COMMISSION : 
Cases examined by, Kinghorn - - - p. 259 
Experiments by, on influence of climatic conditions 
on transmission of T. rhodesiense by G. morsi- 


tans - . . - - - _-p. 285-6 
chief Object incrimination of G. morsitans as 
carrier - - p. 286 
Report on G. AR eich BR, Marshalk - - p. 269 
Reference, Dalzigl — - - - - - p. 249 
T. pecorum, in antelopes, Dalziel - - - p. 249 


T’. RHODESIENSE : 
First patient from whom disease was described 


infected in, Kinghorn - - - p. 258 

not Found in monkeys and wild ie, Dalziel 
p. 249 
Progressing amongst men, Yorke 627-31, ace 57, 
723-5 

Luapula District: 

Conditions - - - pp. 280, p. 281 
Segregation camp (Fort. Rosebery) p. 280, p. 281 


Restrictions on movements of natives, modification 
Olga - = - Z : - - p. 286 


Luapula River: 
Centre of sleeping sickness from which it was thought 
to spread into Luangwa Valley, Kinghorn  p. 259 
Palpalis variety found, May - . - - 6251 
Lukasashi Valley: 
Examinations for sleeping sickness and result p. 281, 
p. 283 
proposed Game clearing and fencing, Iloyd, 5984, 
5995, 5998-9: May, 6226-9; p. 284. 
Lulanga District: 
Palpalis area, Ashworth - - - 4153 
Sleeping sickness found in peer ieal absence of wild 
game, Ashworth - - - - - 4120 
Lunatics, regular examination would lead to more 
complete tracking down of trypanosomiasis, Connal 
p. 248 
Lundazi district, examination for sleeping sickness and 
results - p. 281, p. 282 
Lyperosia, banda at aoe and Quittah district, 
Connal - - - - p. 248 
Lyperosia irritans, attasked by paleo ia hematobie 
and muscidarum, Austen and Bagshawe - p. 290 
McFie, Dr., references - - - 2022, p. 264 
MacKnight. Dr. D. S., references p. 282, p. 283 
Madagascar, no tsetse-fly heard of, Johnston - 3208 
Mafungabusi fly area, extent and position, Stohr 5625-7 


Malta fever, not recognised for many years, but 
returned as remittent fever or enteric, Bruce 
120, p. 239 


Man: 
Case of native with trypanosomes in blood in good 
state of health, Yorke - - “ 608-12 
as Reservoir, see wnder Reservoirs wnder Trypano- 
somes. 
Sleeping Sickness, see that title. 
not very Susceptible, Bruce - - - - 2 
Mangrove swamps, villages not necessarily close to, 


and not in, Johnston - - - 3234-5 
Manson, Sir Patrick, reference, Gamble - - 5366 
Marimba district, cases reported from, Pearce - 4879 


MARSHALL, GUY A. K., Director of the Imperial 

Bureau of Entomology - 1859-2207, p. 268-9 
Martin, G., reference, Roubaud - p. 227 
Master, Dr. D. C.,in charge of Mweru closed area, and 


reference - - - . - pp. 281-2 
Mauritius, T. evansi in, Hamerton” - - - p. 255 
MAY, AYLMER, M.D.: 

Evidence of - - - - 6091-318 

Report on ysis of ns game and spread of 

sleeping sickness - - p. 279 


References - - - - - pp. 259, 267, 279 


MESNIL, Prorsssor F., Institut Pasteur, Paris: 
Evidence of - - - (p. 224-46 
Opinion on methods of determining species of try- 

panosomes quoted, Kinghorn” - - - p. 260 
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MESNIL, Proressor F.—continued. 
Opinion on spread of sleeping sickness quoted, 
Kinghorn - - - - : - -p. 259 
References - - . - - pp. 264, 291 
Mice, should be used for experiments with human 
serum, Austen and Bagshawe - - - - p. 291 
Milton, Sir William, suggestion as to area for game 
clearing and fencing experiments Stohr 5722, 57 6 
MINCHIN, Pror. H. A., F.R.S.: 
Kvidence of. - - - - 1693-1858, p. 270-1 
Work on development of trypanosomes in fly quoted, 


Ashworth - - - - - - - 4298 
Mlanje Mountain, fly area near, seasonal variations, 
Sharpe - - - - - - - p. 272 
Mongoose, found infected with trypanosomes, Bruce 
p. 232 
Monkeys: 


seldom Bitten by flies and only two cases known of 
gambiense being.fcund in blood, Minchin 1766-9 
Duration of life after infection with T. brucei, Bruce 
p. 233 


Experiments on, with serum of water-bucks, made by 


Dr. Andrew Balfour -- -- - : - 4399 
never found Infected, Bruce - - : =e199 
Results of feeding flies on, Bruce - - p. 2368 


Susceptibility and insusceptibility to certain trypano- 
somes, Dalziel, p. 249; Bruce, 357, p. 233, p. 234, 

p. 238. 
Trypanosomiasis in, great variations in number from 
day to day, Bouffard - - - - - p. 216 
Monkey Bay (Nyasaland), neighbourhood suggested for 
game clearing experiment, Shircore - - p. 275 
Moru district, sleeping sickness, no difference in type, 


clinically, Thompson — - - - - 2541-2 
Mosquitoes : 
Abundant at Accra, Connal - - - - 948 


Share in transmission of disease, Stohr, 5786-7; 
Kopke, p. 223; Roubaud, p. 227. 
Moths, method of trapping, by wind shaft considered 


applicable to Glossina, Lefroy - - 5077-8 
Mpika district: 
Death rate and responsible diseases - - p. 282 


Examination for sleeping sickness and results, 
p. 281, p. 282; Kinghorn, p. 289. 


Statistics re deaths from sleeping sickness, compared 


with those due to other causes, May - = pu 249 
Mpumu: 
Flies, decrease of, perhaps due to a parasite, Ashworth 
4227 
Goat infected with T. nanum but not diseased, case 
quoted, Bagshawe - - - p. 287 
Msesa Village, Reiter ace eaclen for game 
clearing experiment, Shircore - - - p. 275 
Munshi District, see under Northern Nigeria. 
MURRAY, Dr. W. A., M.B., ce B., (Edin.) : 
Evidence of - - - * pp, 261-2 
Reference - - - - - - p. 239 


Mvera Mission digeane evidence of connection of 
trypanosomiasis in stock with spread of wild game, 


Murray - - - - - - - p. 261 
Mweru district, conditions, Sharpe, p. 273; pp. 280, 
j 28], 286 


Mweru Lake, centre of sleeping sickness from which 
it was supposed to spread into Luangwa Valley, Kixg- 
horn - - . - - - - - p. 259 

Nagana, see Trypanosomiasis, animal. 

Namadidi estate, trypanosomiasis among stock, Garden 


3996-4000 


Natives: 
Age, ignorant of, and special questions must be used 
to find it out, Drew - - : : 4566-7 
hardly Appreciate importance of bite of flies as 


source of disease, Gamble - - - 5378, 5414 
Diseases common among, Drew - - 46380-4636 
no purely Itinerant labourers, and ccnsequent 


difficulty of getting work done in wet season, 
Pearce - - - - - - 4692-6 
Sleeping sickness among, see wnder Sleeping Sickness. 
Nawalia, failure to trap flies by sticky substance on 
dark cloth, and no other method F gs Lloyd 
p. 268 

Ndola district, case of European with sleeping sickness 


NEAVE, SHEFFIELD, M.R.C.S,, M.R.C.P.: 
Evidence of - . . - 4304-4435, pp. 271-2 
Neave, S. A., Summary of reports on tsetse-flies from 
Eastern Tropical Africa, Marshall - - 1886 


References” - - - - 1973, 2001, 2130 
New South Wales, peep from, of use of cattle dip in 
repelling insect pests, Lefroy : . - 5083 
Newton, Frank, references, Johnston 3133, 3139, 3145 
Negani, segregation camp at, Pearce - . - 4675 


Ngamiland, sharply defined morsitans area, with game 
inside and outside, Woosnam 2306-10, 2385-6, p. 276 


Ngoa: 
Camp, clearing round, and effect on presence of flies, 
Lloyd - - - 2p - 6041-3 
Flies, proportion infective, Yorke - : - p. 275 
Game, proportion infected, Dalziel - - - p. 249 
Work of Mr. Lloyd at -° -~ - - - p. 286 
Nicolle, ——-, work in ‘Tunis on spirochztes supports 
inconstancy of cross inoculation methods, Ashworth 
4193 
Niger Region : 
ANTELOPES : 
Large, only found far from habitations, Bouffard 
p. 219 


Small, found in cultivated lands, Bouffard p° 219 
CATTLE : 
cannot Cross rivers haunted by glossina and conse- 


quent hindrance to trade, Bouffard - p. 217 
Exportation, suggested methods for avoiding 
infection, Bouffard - - - - - p. 221 


Cattle rearing, difficulties due to infected river 
courses, Bouffard - - - . - p. 221 
Clearing of vegetation, recommended as preventive 
measure, but only practicable in small areas, 
Bouffard - - - - - - pp. 219, 220 
Domestic animals, probably sole source of main- 
taining small fly areas as centres of infection, 


Bouffard - - <7 ee - - - p. 218 
FLIEs : 
Areas : } 
Extensive, along rivers, description, Bouffard 
pp. 216-7 


Large, could be attacked through animals which 
form reservoirs but probably indestructible, 
Bouffard - - - - - - p. 218 

Small : ' 

Chief reservoirs of disease among domestic 
animals, Bouffard - - p. 218, p. 219 
Destruction by clearing of vegetation recom- 


mended, Bouffard - - - - p. 218 
Description, Bouffard - - - pp. 217-8 
T. cazalboui and gambiense transmitted from, 
Bouffard - - - - - - p. 217 
Types, Bouffard - - - - - p. 216 
Seasonal variations in number and ‘infecting 
power, Bouffard - - . - - p. 218 
GAME : 
four Cases of infection found, Bouffard - p. 219 
Common, Bouffard - - - - - p. 219 
Destruction considered impossible, Bouffard p. 221 
G. morsitans very rare, Bouffard - - - p. 217 
NATIVES : 
Attitude towards treatment, Bouffard - p. 215 
Concealment of cases suspected, Bouffard - - p. 215 
SLEEPING SICKNESS : 
Administrative inquiry, Bouffard . - p. 215 
Average duration, Bouffard . - - p. 215 


Cases rare, owing to desertion of densest fly 
centres, Bouffard - | - - - - p. 215 
Deserting of territories by natives through fear of, 


Bouffard - - - - p. 215, p. 221 
Diagnosis, by inoculation of monkey only method, 
Bouffard - - - - - - p. 215 


Endemic at certain local centres, no. epidemic 
outbreaks notified, Bouffard - - - p. 215 
Experiments on role of crocodiles and hippopotami 
as reservoirs described, Bouffard - pp. 220-1 
Identified by natives only in final stage, and then 


isolated - - : . - - - p. 215 
Infection, probably greater in rainy season, Bouffard 
p. 216 


Large centres of infection, suggested destruction 
of crocodiles and Mppopotam, Bouffard 
-. .. pp: 220-1 
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Niger Region—continued. 
SLEEPING SICKNESS—continued. 


Main causes of outbreaks, Bouffard - - p. 219 
Methods of examination for trypanosomes, 
Bouffard - - - - . - p. 215 


Number of cases impossible to estimate, but com- 
paratively rare, Bouffard . - -p. 215 
Preventive measures, suggestions, Bouffard 
p. 219, p. 221 
Research expedition, probable cost, Bouffard 


p. 222 
Small areas of infection, measures suggested, 
Bouffard - . - . - - p. 220 
Symptoms, opacity of the cornea not recorded, 
Bouffard - - - - - - p. 216 
T. cazalboui very rare in sheep, Bouffard - p. 219 
Trypanosome : 


Morphologically, but not experimentally, identi- 
_ eal with T. gambiense, Bouffard - - p. 216 
Non-pathogenic to small rodents, Bouffard 
p. 216 
Solely transmitted by G. pelpalis and G. tachi- 
noides, Bouffard - - - - p. 216 
Transmission by tsetse-fly only, erie - p. 216 
Souma, account of duration of disease, Bouffard 
p. 218 
TRYPANOSOMIASIS, ANIMAL: 
Causes, Bouffard . - - - -p. 217 
Infection greatest in rainy season, Bouffard p. 217 
T. gambiense, man perhaps sole reservoir, but 
question needs research, Bouffard, p. 218 ; Mesnil, 


pp. 224-5. 
Preventive measures recommended, Bouffard p. 221 
Researches undertaken, Bouffard - - p. 219 
Varieties, Bouffard - > - p. 216, p. 218 


. 'T. PECAUDI: 
Asses dangerous reservoir, and example, Bouffard 


p. 219 
Cattle not dangerous reservoirs, Bouffard p. 219 
Immune races of cattle, Marshall - 2155-6 


Nile River: 
Banks suitable for vegetation clearing experiment 
~ and cost less than in Uganda, Paske-Smith - p. 263 
' Example of extermination of flies by clearing on 
banks of, Paske-Smith - - - p. 263 
Niom-bato, suggested area for game-clearing experi- 
ment, Roubaud - : - - - - p. 227 
Nkala Mission, fly area separated by a space of about 
‘a mile from fly-free cattle district, and inference re 
range of flight, Lloyd - - - - - 5988 
Nkata Bay, important sleeping sickness area, Pearce 
4653 
Nkudzi, neighbourhood suggested for game clearing 
and fly experiments, Shzrcore - - p. 275 
Northern Nigeria, Munshi Division : 
Immune race of native cattle, but imported cattle 
die, Bagshawe - - p. 287 
Presence of fly and deeee Sage game much 


reduced, Dalziel - - - - p. 251 
Trypanosomiasis, cattle, rampant in absence of 
game, Bagshawe - - - - p. 287 
Northern Rhodesia: . 
see also Bangweolo district, Broken Hill, Kafue 


River, Kansanshi Mine, Lukasashi Valley, Luangwa 
Valley, Nkala Mission, and Nsama. 
Awemba natives, move villages every three years, 


Lloyd - - - - - - 5918-9 
Boundaries of sphere of London Missionary Society, 
Hawkins - - - - - - - p. 258 


Clearing of vegetation in typical forest fly area, must 
be repeated twice a year, May - - 6179-87 
Cleared ground round vanes not occupied by fly, 


Sharpe - : - - 2676-7 
Closed areas, restrictions on movements of natives 
p. 280 
FLIES : ® 
Areas, Lloyd - : 5949-57 
Bites, danger slight on Seseucegaee in cold season, May 
6222-4 
Breeding places, Lloyd, 5863-5, 5867-70, 5891-4, 
6054 
Constant in area, Lloyd, 5883 ; Sharpe, p. 272. 
Feeding habits, Lloyd - - - 5896-7 


Northern Rhodesia—continued. 
FLies—continued. 
in High ground, more numerous towards end of 
dry season, Lloyd - . - . - 5881 
Numbers very difficult to estimate, but 8 or 9 at 
once on one person a fair average, Lloyd 
6055-60 
Percentage infected, Yorke - - - p. 275 
GAME : 
Clearing experiment, suggestions, Dalziel, p. 250 ; 
Fleming, p. 280. 


Destruction, absence of adequate reasons, King- 
horn . - - . - - p. 260 
Infected with trypanosome identical with human 
parasite - . - - - - - p. 208 
Large and small, GD and list of species, 
Lioyd - - - 5874-8, p. 268 


Should not be Peck Ieealy destroyed, though of no 
particular commercial value, May - 6237-9 

G. MORSITANS : 
Measures of British South Africa Company for 


investigation of, Lloyd - - - 5990-4 

Pupe : 
_ Association with ee and diseased trees, 
Marshall _ - - - 1968-9 
Average number found cue: Lloyd - 6063 
Spread of, and question of reason - - 1886 
Spreading in some regions, constant in others, 
Lloyd -— - ’ - - ” 6000-3 

G. PALPALIS: 

Areas, desirable to re-inhabit, but no means of 


exterminating fly, May - - : 6276-8 
Cannot follow population owing to absence of 


water, May - - - - - - 6274 
Removal of population from all big waters to 
avoid, May - - - - - 6275 
Lions, dangerous increase of, owing to game re- 


serves, and examples, Hawkins - - - p. 258 


Local mammals would be preferable to those im- 
ported for draught, but eland the only kind 


available, May - i+ - 6241 
Mortality from various diseases, Mie - 6111-13 
Population and number examined, May 6096-7, 


6102-3, 6198, 6200-1 

Plateau, sleeping sickness, small amount, Kinghorn 
p. 260 
Sheep found infected with trypanosomes, but in good 


health, Bagshawe - - - - - p. 287 
SLEEPING SICKNESS: 
Case in North-Western Rhodesia, Yorke - 416 


Caused by infection with T. rhodesiense, Kinghorn 


p. 258 

Concealment of cases not attempted, May 
6098, 6100 
Decreasing slightly, May - - : 6094-5 
Districts where found - - - p. 285 


Endemic, of old standing and ciariecier King- 
horn - - - - - p. 258, p. 259 
Endemic, and of long standing, owing to relative 
immunity of people, and no prospect of epidemic, 
May - - - - 6114-6, 6123 
Immunity of natives vaenig May - 6117-21 
Mortality rate: 
Desirability of Sea a with S. Rhodesia, 
Fleming - - - - p. 280 
Small, May 6122 
Number of fresh cases since 1912, and districts 
where found - . - - - p. 281 
Number of recorded cases since 1909, and probable 
total number, May - - - - 6107-10 
Number of cases, those detected should be multi- 
plied by three to give fair estimate of total, 
May - - - - - - 6110, 6246 
Preventive measures suggested by Sleeping Sick- 
ness Report, and corrections of statements made 


in England - . - - - - p. 285 
Seriousness of cases, no diminution, May - 6253 
Total cases since 1909 - - - - p. 281 


T. gambiense : 
Disease stamped out by removal of population, 
but fly remaining, May - - 6265-70 
Further work needed if infected areas are to 
be re-populated, May - - - ~ 6272 
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Northern Rhodesia—continued. 
SLEEPING SICKNESS—continued. 
T’. rhodesiense : 
Great prevalence of, in game, Hoering - p. 257 
Transmitted by G. morsitans, Yorke - p. 275 
Types, diagnosed according to whether met in a 
palpalis or morsitans area, May 6249-50, 6252 
Sparsely settled, and therefore destruction of game 
and stock not yet necessary, Kinghorn - p. 261 
Stock, small amount of, kept by natives in fly 
country, but not allowed to go outside cleared 
area round villages, Sharpe 2675, 2713-5, 2765-71 
Nsama, cattle kept in fly area with radius of about a 
mile clearing, Sharpe - - - = 2768-71 
Nyamakazi, native name for sleeping sickness in 


Luangwa Valley, Kinghorn - . . - p. 259 
Nyansato, concentrated fly area, see under Nyasaland. 
Nyasa Lake: 

Absence of G. morsitans from belt about 4 mile 

wide along south-west shore - - - 1886 


Cattle disease round Fort Johnston at south end of, 
believed to be due to bush growing up again, 
Sharpe - - - - - - - 2920 

South- ie coast, fly in large quantities, but no big 
game except hippopotami, 1889-1906, Johnston 

3160-4 

- Water, birds in large quantities between Malombe 
and Lake, but less noticed along south-west coast, 
Johnston - - - - - - 3165-6 


Nyasaland : 
see also particular places. 


pai Opes: danger of, Taute, p. 229; Hamerton, 


p. 255. 
some Areas could be settled if it were not for fly, 
Sharpe - - - - - - 2719-21 
Cattle of value in southern parts for agricultural 
purposes, Garden - “ - - - 3953 
CLEARING OF VEGETATION: 
Difficulties, Yorke - - - - - p. 275 
Encouragement of, question of, Sharpe BhioHt 
in May, advocated, Shircore : = - p. 274 


could not be Paid for by enhanced value of land, 
as population too scant to cause demand, Pearce 
4903-5 
not Sufficient protection from infection, Pearce 
4.906 
Suggested, Mesnil, p, 225; Taute, p. 230. 
round Villages in fly area, and beneficial results, 


Shircore - - - - - 3083-91 
round Villages, and at special areas along roads, 
advocated, Shircore - - - - 3669 
Conditions quoted in support of transmission from 
man to man, May - - - - - p. 214 

Cow’s milk and meat little used by natives, Sharpe 
2931 

District Commissioners, number and status, Pearce 
4642-3 


Domestic ANIMALS: 
not Reservoirs of T. rhodesiense, Bagshawe p. 288 
Reservoirs, and would logically have to be 
removed along with game, and difficulties, 
Kinghorn - - - - - - p. 260 
FLIES: 
alleged Disappearance after most of game killed 
oft by rinderpest, Bruce - - - - p. 121 
Found in bush only, Sharpe - - - p. 273 
Less in contact with people than in Congo, as 
they do not spend so much time by water, Stohr 


5808 
Fry AREAS : 
see also under G. morsitans below. 
Native population, removal from all fly areas : 
Impossible, Pearce - - - - 4873-8 
not Recommended, Hamerton - - - p. 256 


more Noticed than formerly, and reasons, but no 


new areas, Sharpe - - . . - p. 273 
Removal of population from, Yorke - - p. 275 
Stable, Sharpe - - - -  -p. 272, p. 273 

GAME: 


Free shooting areas: 

Difficulty of getting returns as to number of 
animals killed by natives a interes area, 
Pearce - - - 4686 

Result of free adatinetin of game in fly-free 
area, Pearce - . - - 4680-84. 


Nyasaland—continued. 


GAME—continued. 
Increase of, so as to damage crops, and facilities 


for destruction, Pearce - - - 4811-19 
Large and excessive number of, Bruce - 284-5 
Laws : 

Details re, Pearce - - - - .4792-801 


Relaxation, question whether natives would 
take advantage of, Sharpe - 2861, 2932-3 

not specially Unpopular, Pearce - 4780-1 
Minor part in determination of concentrated 
areas, Shircore . - - - - p. 274 
Percentage infected with trypanosomes in, but 


result misleading, Bruce . - =p. 235 
Plentiful, and species found, Hamerton  - p. 255 
Reserves, particulars re, Sharpe - 2851-8 


Supply of certain natives with rifles to shoot. 
within certain radius of villages, advocated, 
Shircore - - - - - - 3669 

Tolerant of trypanosomes, Hamerton - - p. 255 

Trypanosomes found in blood of, Bruce  - p. 235 

GAME DESTRUCTION: 

not Advocated at present, and domestic animals 

not well suited to country, Marshall 1905-7, 
1910-23 


in all Areas in proximity to civilisation, desired 


by general public, Garden - - 4075-81 
proposed Area and scheme, Shircore - 3740-64, 
p. 275 


Clearing of scrub, estimated cost and time, 
Shircore - - 3754-8, 3760, 3772, 4937-43 
Conditions which have led to advocating, Taute 
. 230 
Danger of domestic animals becoming seseP ois 
Minchin - - - 1717-9, 1756-61, 1804-17 
Experiment for comparison with results obtained 
elsewhere suggested, Dalziel - - - p. 250 
by Hut-tax labour suggested, Shircore 3756-8 
South- West would be most suitable part, Johnston 
3091 
round Villages : 
Allowed if game troublesome, and question 


of extension of policy, Sharpe - 2859-63 
Difficulty, Sharpe - : - p - 2946 
G. MORSITANS : 
Areas : 


Game found in some parts but no fly, according 
to nature of country, Shircore - 3610-1 
with little or no Game, no cattle, Sharpe 2913-7 
Breeding grounds : 
Information deficient, Marshall  - 1893-4 
Pupate in concentrated areas because there 
over long time, rather than from suitability 
of areas for pupation, Shircore - 4983-5 
Concentrated areas : 
Breeding grounds during dry season, Shircore 
p. 274 
Character of vegetation, &c., and possibility of 
clearing and effects expected, Shircore 
4944-75, 4956, 4989 
Character of water found, and difficulty of 


draining, Shircore - - - 4969-72 
Conditions necessary, Shircore 4973-5, 4990, 
4969-9 
no Examples observed vbrowen two successive 
years, Shireore - - - 4936 
Fly not likely to Seatens itself elsewhere after 
destruction of, Shircore  - - - 4945 
Method employed in determining, Shircore 

4976-82 

Occurrence thought to be constant, Shircore 
4915 


Particulars re congregation during dry season, 
and steps should be taken to destroy, Shircore 
3599-606, 3661-4, 3669-73, 3719-27, 3759-64, 
3783-91, 4944-52, 4960-4, 4980, 4991-7, 

p. 273-4 
Seasonal spread from, described, Shircore p. 274 
Distribution, Shircore - - - 3719-32 
Increase of, in districts with or without game, 
Marshall - - - - 2019 
Infected with T. simiz, nee - - - p. 249 
Large quantities of, in places where little or 
practically no game, many cases known, Sharpe 


2679-80, 2734, 2811-5, 2824-38, 2842-5, 2890-2 


INDEX. 


Nyasaland—continued. 


G. MORSITANS—continued. 
Results of experiments in feeding monkeys, dogs, 
and goats on, Bruce - - - pp. 236-8 
no Seasonal differences in number noticed, Garden 


3967 

not Seen above 3,000 or 3,400 feet, Sharpe- 2843, 
p. 273 

Spread of, and question of reason = - - 1886 
Spread, difficulty of estimating, Pearce - 4656 
Trapping of, by natives or animals covered with 
sticky substance, advocated, Shircore - 3669 


would not Travel to other regions after destruction 
of concentrated resort No. 1, as surroundings 
unsuitable, Shircore - - - 4946-9 

no G. palpalis in, Bruce, 107, 146-8; Pearce, 4655. 
G. fusca found in, Sharpe - . - - p. 272 
Goats unhurt by bites of morsitans, but those brought 


from other districts killed, Sharpe = eo 
Infected area, native population removal to non- 
infected parts possible, Pearce - - 4870-2 


Mortality, causes, Shircore, 3561-3; Pearce, 4894-7. 
North, co-existence in ’80’s and ’90’s of fly, buffalo, 

and humped domestic cattle, Johnston 3083-4 
Oxen transport, disadvantage of existence of fly, 


‘Sharpe - - . - - - 2926-30 
POPULATION : 
Increase of, since stopping of slave raiding, Bruce 
308 
_ Tendency to drive away wild game and fly, Bruce 
309-12 


PROCLAIMED AREA: 

Extent and population, and boundaries, Pearce, 
4858-65; Bruce, p. 235. 

Villages, size and distribution, Pearce 4866—7 

Royal Society’s Commission, evidence that disease 

due to T. rhodesiense, Kinghorn - p. 259 

SLEEPING SICKNESS : 
see also under T. rhodesiense. 

absent in Areas where antelope abound, but latter 
always a potential reservoir, Hamerton - p. 255 

Amount and status of disease, Marshall - p. 268 

few Cases in last five years, and question whether 
man-to-man infection, Bruce - - 236-40 

Cases in almost all villages, Shircore - 3696-7 

Cases mostly in Dowa district, and nature of 
district, Sharpe - - - - 2933-9 

one Case of trypanosomes being present in blood 
for long time without showing definite increase, 
Shircore - - - - - 3704-5 

~Cases to be found wherever wild game with T. 
brucei in blood and G. morsitans, Bruce 1062 

some Cases in gameless districts, Sharpe 2839-41 

Caused by infection of man with T. brucei from 
game, Taute - - - - p. 229 

Children found with, Sieirevre - - - 3638 

Comparison with Uganda, Hodges, 1598-9; Shir- 
core, 3044, Sas 6. 

Concealment by natives, Shiicore, 3689-90 ; Hamer- 
ton, p. 254. 

Difference in virulence from that in Uganda 
possibly due to G. morsitans being less fond of 
human blood, Minchin - - - het 

Distinct from Uganda type, Neave - 4320-2 

Due to different trypanosome, but practically same 
disease as Congo sleeping sickness, Yorke 


537-57 

‘Entomological experiments especially necessary, 

Marshall - - - - - - 2044 
Epidemic : 

not Anticipated, Shircore - - 3781-2 

Possibility of, Plimmer - - - 3245-6 

First reported in 1908, Pearce - 4646, 4649 


Fly especially abundant where most cases found, 
Shircore - - - = 3701 
History of early investigations, Bruce - p. 241 
Importation from the Congo and consequent 
prevention of immigration, Pearce - - 4653 
probably Imported, Pearce - - - 4802 
Inereased number of cases due to more efficient 
search, and no proof of actual increase,Pearce 
4804-10 
Increasing slightly, and oe to spread, and 
reason, Shircore 3566-7, 3632-5, 3690, 3773-6 
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Nyasaland—continued. 


SLEEPING SICKNESS —continued. 
little Information obtainable from natives, Shircore 
3698-700 
not Introduced from Lake Tanganyika, but an 
endemic disease, Bruce - : 1; p. 239-40 
Larger number nearer to game in fly areas, Shircore 


3636 

Man infected with, in 1908 and now quite well, 
Pearce - - . - 4646-8 
Man-to-man infection, eon of possibility, 
Minchin . - - - - SwHyol 


Man as reservoir : 
Importance not sufficiently considered, Marshall 
268-9 
Unimportance perhaps due to fact that they move 
about very little when ill, Hamerton - p. 255 
Mortality, Bruce, 46; Sharpe, 2922-3; Shircore, 
3565, 
Natives recovering after 15, 13, and 7 months, and 
one still alive since 1908, Marshall 2081, 2151-3 
considered a New disease, Plimmer - - 3407 
Number of cases in 1911 and 1912, Pearce 
4807-10 
Number of cases discovered, Sharpe - 2673, 2735 
Number of trypanosomes in blood of patients 
varies, Hamerton - - - p. 254 
an Old-established disease, Shapeere - 3649-51 
Periodicity in number of trypanosomes in blood 
noted, Hamerton - - - - - p. 254 
Population more or less immune, Sharpe 2895-6 
Possibility of cases being found in new areas if 
search more thorough, but not considered 
probable, Pearce - - - = 4879-81 
no Post-mortem examinations made, Stohr 5830 
Preventive measures : 
Game clearing suggested, and study of fly, Stohr 
5834-6 
Medical officers on special duty, Pearce 4673 
Need to co-operate with Governments of 
Rhodesia and Portuguese Hast Africa, Murray 


p: 262 

Proclamation of infected area, Pearce 4672 
Restriction on shooting game withdrawn in 
infected area, Pearce - - - - A672 


larger Proportion of males with, Shircore 3638-40 
Racial history of infected natives should be studied, 
Austen and Bagshawe - - - p. 292 
Said by natives to have eciatede in man from time 
immemorial, Sharpe . - 2895, 2908-12 
Segregation camps not necessary with proper 


clearings round villages, Shircore - - 3707 
Slow spread probably due to sparse population, 
Pearce - - - - , - - 4869 
Special type, Pearce - - - - - 4654 
not Spread and not epidemic, Hamerton  - p. 254 
Sum spent on, Pearce . : - 4890-2 
Symptoms, Bruce” - . - =p. 241-2 
South-west, birds less noniant than in ates parts, 
Johnston - - - - - - 3168-70 
STOCK : 


East Coast fever and redwater the other serious 
diseases, but: less serious than trypanosomiasis, 
Garden - - - - - 3968-9 

Kept in great numbers in northern portions, but 
fly a serious hindrance to development of 
industry, Garden - - - - 3948-52 

Stock-raising among the Angornis, but fly not a 
serious question from point of view of native stock- 


raising, Sharpe - - - - - 2924-5 
T. gambiense, absence of epidemics due to absence 
of G. palpalis, Bruce - - - - - 146-8 


T. brucei vel rhodesiense, experiments re advocated, 


Mesnil - - - - - p. 225 
T. RHODESIENSE : 

Characteristic of, Bruce - - - - p. 239 

Investigations on, Taute - - - p. 228 


TRYPANOSOMIASIS AMONG CATTLE AND ANIMALS: 
Cattle sometimes recovered, Garden - 4039-40 
Kinds of wild animals infected with trypanosomes 


in, and details, Bruce - - - p. 235-6 
Prevalent, Hamerton - - - - - p. 255 
not Recognised as dangerous to swine, Garden 

4042-3 
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Nyasaland—continued. 
TRYPANOSOMIASIS AMONG CaTtTLe AND ANIMALS 





Species of trypanosomes found in various animals, 
Hamerton - - - - - - p. 255 
Summary of investigations on infection of wild 
game in, with trypanosomes, Bruce p. 235-6 
Trypanosomiasis not found in 1egions free from fly, 
Hamerton - - -p. 255 
chief Veterinary oe Conttoas Gus den, 3899-900, 
4072-4. 


OCKENDEN, C. O., Ist Grade Resident Nyasaland 
Protectorate - - p. 262 
Ockenden, Mr., Sone Feesident Mapistinta of Central 
Angoniland, estimate of numbers of game in district, 
Bruce: - - - - - . - p. 235 
Okowango Valley, disappearance of fy with disappear- 
ance of buffaloes, Selous - - =~ 2955 
Oribi, Trypanosomes found in, Ree -  —-p. 235-6 
Pamalombe, Lake, G. morsitans on eastern side in large 
quantities, but no big game, Sharpe 2034-8, 2844 
Panama Canal Area, Darling’s work on spirochetes in, 
illustrative of inconstancy of cross-inoculation 
method, Ashworth - - - - - 4192 
PASKE-SMITH, R., District Commissioner, Uganda, 
p. 262-3 

PEARCH, Masor F. B., C.M.G,, late Deputy Governor 
of Nyasaland, Resident at Zanzibar - 4637-4909 
Pecaud, ——, reference - - - - - p. 287 
Petauke District, examination for sleeping sickness 


and result - - - - - - - p. 281 
Pettenkoffer, ——, reference - - - - 3423 
Pigs: 


Infected with, andapparently injured by, T. gambiense 
in 8. Nigeria, and possible reservoirs, Horn 
5115-21 
Susceptibility to T. simiz and T. pecorum, Bruce 
p. 234 
Piroplasmosis, cattle become immune unless in tick-free 
area, Bevan - - - - - - iy 1DOe 
PLIMMER, H. G., M.R.CS., F.R.S., F.L.S., F.Z.S., 
Evidence of - - - - - - 3236-3535 
Work on possible granular stage of trypanosomes 
referred to - - - - - - 4302 
Pollard, , conclusion from work of, on immunity of 
cattle in Nigeria, Bagshawe - - - - p. 287 
Porcupine, examined and found from infection, Bruce 
p. 236 





Portuguese Congo, see San Salvador district. 


Portuguese East Africa: 

Area from which game said to be cleared, and 
investigation might be made, Marshall - 2123-8 
Disease due to T. rhodesiense, Kinghorn - p. 259 

Existence of G. morsitans where game absent, 
1885, 1962-6 
Experiments on German boundary, Hardy - p. 256 
Mechanical transmission, case reported from, 
Marshall - = - - - - 2155, 2170 
Preventive measures, need to co-operate with Govern- 
ments of Rhcdesia and Nyasaland, Murray p. 262 
Portuguese South-East Africa, absence of cases of 
sleeping sickness as stated by Dr. Taute, doubted, 
Yorke - - - - 637-41 
Portuguese NFasaland: invenonimed re infected game 
and results, Taute - - - - - p. 229 


Poulton, Professor, H. B., reference - : - 1749 


Principe Island: 

Area, position, &c., Johnston - - 3120-5, 3194-5 
Birds on, Johnston - - - 3139 
Case of, quoted as proof that G. palpalis only 
important carrier of T. gambiense, Kopke - p. 224 
no Evidence of cattle having suffered particularly 
from association with gaboon fly, Johnston 3230 
no Guinea fowl heard of, Johnston - 3192-3 
no Indigenous mammals except bats, but some feral 
cattle and pigs, Johnston - - . 3126-35 

Introduction of monkeys not heard of, Johnston 
3145 
Intended to be used as manne bi ae cattle become 
feral, Johnston - - - 3231 
no Measures taken to paent natives pitted: with 
sleeping sickness going to, Gamble - - 5466 


Principe Island—continued. 

Nagana, Johnston - - - - . 3229-36 

Natives from San Salvador district recruited to work 
in cocoa plantations, Gamble — - - - 5464 

Pigs, cases of infection without apparent disease 
quoted, Bagshawe  - : - - pp. 287-8 

Slaughtering of animals, Gamble - - - 5473 

Sleeping sickness, history of, source of infection, &c., 
Johnston - - - 3136-41, 3196-200, 3214-6 

Trapping of flies, Woosnam, 2290 ; Johnston, 3081 ; 
Bagshawe, p. 290. 


Wild pigs, Johnston - - - - 3151-3 
Proclaimed area, definition, Bruce - - - p. 232 
Quittah District: 

Species of flies found, Connal - - - p. 248 


no Trypanosomiasis among men or animals, and 
trypanosomes discovered in rat only, Connal p. 247 
Rabbits : 
Duration of life after infection with T. brucei, Bruce 
p. 233 . 
Insusceptible to T. simiz and T. vivax, Bruce p. 234 
Ranken, Colonel, references, 3255, 3256, 3257, 3269, 
3273, 33871, 3375-7, 3395-6, 4504-7 


Rats: 


Insusceptible to T. vivax and T. simiz, Bruce p. 234 
very Susceptible to T. lewisi, but unharmed thereby, 

Ashworth - - - - 4246-48 
Susceptible to T. jensen Foe - p. 233 


should be Used for experiments with human serum, 


Austen and Bagshawe - bee - p. 291 
WHITE: 
Duration of life after infecwon with T. brucei, 
Bruce - 5 - - p. 233 
Susceptibility ie gi yoeaeare Bruce - - p. 234 


Reed-buck, infection with certain trypanosomes, Bruce 
p. 232, p. 235-6 
Reptiles : 
as Food for flies, see under Flies. 
as Reservoirs of trypanosomes, no evidence of, Duke 
1106-7, 1300 
Reservoirs. see under Trypanosomes. 
Rhodesia : 
see also Northern Rhodesia and Southern Rhodesia. 
ANTELOPES : 


Important reservoir, Taute - . - p. 229 
Infection, Dalziel - - p. 249 
Clearing of vegetation, difficulties, var - p. 275 


Domestic animals not reservoirs of T'. rhodesiense, 


Bagshawe - - - - : - - p. 288 
Experiments re T. brucei vel rhodesiense advocated, 
Mesnil - - - - - - - p. 225 


Game-clearing advised and suggested methods, 
Mesnil, p. 225; Roubaud, p. 227; Grey, p. 254; 
Taute, p. 230; Yorke, p. 275-6. 

Game laws considered hardship to natives, Hawkins 


p. 258 

G. morsitans, parasites of, Lloyd - - - p. 268 

Investigations on T. rhodesiense, Taute - p. 228 
SLEEPING SICKNESS: 

All eases associated with rivers, Neave - 4404 


Caused by infection of man with T. brucei from 
game, Taute - - - - - - p. 229 
no Conclusive proof of conveyance by morsitans, 


Neave - - - - - - - 4391 
considered Endemic and to have always existed, 
Bruce - - - - - - - 44-5 


Difference in virulence from that in Uganda 
possibly due to G. morsitans being less fond of 


human blood, Minchin - - - - 1737 
Preventive measures : 

Difficulties, Yorke - - - - - p. 275 
Need to co-operate with Governments of 
Nyasaland and Portuguese HK. Africa, Murray 
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Removal of popes ieee from fly areas, objections, 
Yorke - - - p. 275 


Racial history of ag ae Sihisien seule be 


studied, Austen and Bagshawe - - - p. 292 
Special type, Pearce -  *- - - - 4654 
Symptoms, Stohr - - - - 5653, 5665 


T. rhodesiense probably not a new disease in, but no 
proof, Yorke - : : - - 658-62 


INDEX, ONT 


a 


Rinderpest : 

Appeared concurrently with disappearance of 
G. morsitans, but causal connection not proved, 
Neave - - . - - - - 4382 

Disappearance of fly with game, more than one 
explanation possible, Minchin - - 1825-5 

Disappearance of fly after - - - - 1886 

Fly believed by many people to be cleared out by, as 
well as game, Bruce - - - - 32) 

Flies considered to have died fom taking blood of 
diseased animals, Selous - - 2997, 3005-8 

in German East Africa, preventive game destruction, 
Hardy - - . - - - p. 256 

Ringenbach, -——, references. - - p. 227, p. 264 
Ritchie, G. B., burning experiment referred to, Pearce, 
4849-53, 4884 


Roads : 
Clearing, difficult, as natives will not work in wet 
season, Pearce - = - 4692—4 
only Stated routes should be Fes through fly areas, 
p. 285 
Robertson, Miss, work of, Ashworth 4176-8, 4255, 4298 
Ross, Sir Ronald, reference, Minchin - -, 1842 


ROUBAUD, Monstzur H., Chef. de Laboratoire a 
l'Institut Pasteur, Paris: 
Evidence - p. 226-8 
Report to 15th Perna open of Fane 
_and Demography at Washington "1912, Meenas 
. 225-6 
References - - p. 217, p. 264 
Roux, Dr., case of, Bruce, 238; era 3626-9. 


Royal Zoological Society, paper read before, by 
Dr. Yorke, reference, May - : - - p. 279 
Rukuru River, no fly in upper valley though game 
abundant, Sharpe - - 2846-50, p. 273 
Rukusi areas, examinations a sleeping sickness and 
results - - - - - - - - p. 281 
Ruo, suggested ak for game-clearing experiment, 
Green - - - - - - - p. 253 
Sabi game reserve, North Kast Transvaal, disappearance 
of fly since Sige although a few buffaloes 
survive, Selous - 2 . 2997, 3005-6 


Sable, examined and found free from infection, Bruce 
p. 236 


San Salvador District (Portuguese Congo): 
Blood-sucking arthropods, species found, Gamble 
5415 
Child population among polygamists and mono- 
gamists, Gamble- - < 5541-2 
Clearing of vegetation prided Hy by regulations 
but cannot be carried out, Gamble 5461-3 
Dry season, Gamble - - - 5485 
FLIEs : 
All sent for investigation from, palpalis, Gamble 


5355 


Confined to watercourses, Gamble - Soma ap 
Numerous in district but not in town, Gamble 5350 
Possibility of finding concentr ated areas and 


clearing them, Gamble - . . 5487-9 
GAME: 
Amount uncertain, Gamble = Z 5345-7 


Probably not important food of G. palpalis, Gamble 
5476 
Searce, Gamble - - : - 5475-8, 5526-29 
G. palpalis plentiful, though game scarce, Gamble 
5479 
Malaria, no deaths due to, Gamble- > - - 6343 
NATIVES : 
Attendances for medical treatment and proportion 
of cases of sleeping sickness, Gamble 5329-30 
Inhabit neighbourhood of water and fish constantly, 
Gamble - . - 5322 
Pigs and goats kept but pee Sead: for trypan- 
osomes, examination advisable, Gamble 5467-74 
Pneumonia, deaths from, Gamble - - 6535, 5842 
Population and extent, Gamble - 53382, 5530-3 
Recruiting of natives from, for cocoa plantations in 


Principe Island - - - - - 5464 
SLEEPING SICKNESS : 
Adult patients outnumber children, Gamble 5589 


All ages equally liable to infection, but women 
and children more exposed, Gamble - 5540 
Amount, Gamble - - 6323-31, 5393, 5453 


San Salvador District (Portuguese Congo)—continued. 
SLEEPING SICKNESS—continued. 
Carrier, no proof of other than G. palpalis, but 
stomoxys may be carrier, Gamble - - 5490 
many Cases doubtless undiscovered, Gamble 5332-5 
Chief cause of mortality, Gamble 5339-42, 5536 
Children, proportion of, among patients, Gamble 
5537-8 
both Chronic and acute type found, Gamble 5357-9 
Deaths, no statistics as to number, Gamble 5534 
Duration, Gamble - : - : 5404-6 
Epidemic in 1882 but no evidence in regard to 
previous existence, Gamble = - §392, 5442 
Natives ‘recognise, as separate disease and have 
name and treatment, Gamble - - 5336-8 
Symptoms, Gamble - 5399, 5401-2, 5407, 5409 
Treatment, nature of, Gamble 5425-34, 5492-5519 
Tabanus claripes, common, and frequently bites 
natives, Gamble - - - - 5417-20 
Tabanus congolensis, common, aad frequently bites 
natives, Gamble - - - . 5417-20 
Ticks common on dogs ae do not attack human 
beings, Gamble - . - - 5422-3 
Tick fever, not found, Ganible - - - 5424 


Trypanosomiasis among domestic animals, amount, 


Gamble - - - . - 5379-81 
Tuberculosis and syphilis, prevalence of, Gamble 

5387-90 

Vegetation and amount of game, Gamble 5345-9 


San Thomé: 
no G. palpalis, and no sleeping sickness, Kopke p. 224 
no Mammals sahies van but monkeys introduced, 


Johnston - - . - - 3150, 3153 
Sander, Dr., reference . Y - 2020 
Sanderson, Dr. Meredith, Rafotenads 1841, 2081, 2151-3, 

p. 241 


Schirati, game-clearing experiment on island near Lake 


Victoria, failure of, described, Hardy - - p. 256 
Sebungwe: 

see also Busi River. 

Dogs, not tolerant of trypanosomes, Stohr 5606 


Fry AREA: 
Distance from Mafungabusi area and possibility of 
interchange of flies, Bevan - : 806-11 
Extent and advantages and disadvantages for game- 
clearing and fencing experiment, Stohr 5582-91 
Fly destroyed by rinderpest but death of domestic 
animals renewed with its return, Stohr 5681-2 
Game-clearing experiment, see that title below. 
Man very hard to infect. but not immune, and 
presence of fresh blood recently introduced may 
be the reason, Stohr : : - 5699-705 
Native. theory that goats unharmed by fly before 
rinderpest but killed since, Stohr - 5681] 
Natives removed on account of disease, Stohr 5833 
Nature of vegetation, Yorke - 663-7 
Number of flies found on backs of persons while 
moving, Yorke - - - - - 668-9 
Population, Stohr - - - 5594 
Sheep, absence of pameniiy protably due to being 
recently imported, Stohr - 5691-3 
Sheep and goats kept but decreasing, and no cattle 


except on edge of fly area, Stohr 5678-9 
Size, &e., Yorke - - - - 467-70 
GAME: 

most Abundant in flat country with dambos, Stohr 
5634 

Clearing of big eae from fly area, impr ececanieys 
Bevan - - 930-6 
Plentiful, and rege pr heey Stohr - 5629- 31 


GAME-CLEARING HXPERIMENT : 
Advantage of, over fencing in of area, Yorke 
479-82 
sufficient Data to justify, Stohr - - 5837-9 
AND FENCING: 
Chances of good results diminished by departure 
of people and domestic animals, Stohr 5674, 
5683, 5819-20 - 
small Danger of animals or fly returning, Stohr 
5782, 5788-90 
Employment of large number of native police 
would be necessary, Stohr - . 5815-18 
Exclusion of game by artificial means not 
suggested, Stohr - - : - 5612 
Suggested, Yorke - - - - - p. 276 
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Sebung we—continued. 
GAME-CLEARING EXPERIMENT—continued. 

Good place for game-clearing if whole patch could 
be cleared, Bruce - - SOA Be oil 

proposed Methods, Yorke, 474-9, 594-607 ; Stohr, 
5591-3. 

Period before results could be obtained, Yorke 408 

Practicability of, Yorke - - - - 694-8 

Question of, Woosnam - - - 2410-2 

Risk of population being more bitten as game 
disappeared would have to be faced, but small, 
Stohr - - - - - 5714-5, 5721 

Suggestion, Yorke - - - - 406-7 

Vitiation probable by continuance of animals such 
as bush pig and baboon, and by migration of 
flies, Marshall - - - : 2119-23 

G. morsitans, man not an important reservoir, as 

disease too rapid, Stohr - 5610-11 

GOATS : 

Die in rains but not in dry season, but no experi- 
ments made as to tolerance as distinct from 
immunity, Stohr - - . - 5607-8 

Immune before rinderpest but not after, but 
whether present individuals descended from 


immune ones unknown, Stohr : 5681-2 
SLEEPING SICKNESS: 

Cases, Yorke ~ - - - -. Al6 

Examination of natives meceeibed: Stohr 5763-5 


Number of cases examined and details of one, Stohr 
5661-3 

Ontbreak, Bevan - = - - 918-22 
Percentage, and greater Prevaigpee among adult 
males, Stohr - - - 5595 
Spread of, not proved, and no need for immediate 
measures, Stohr - - - 5844-5 


Segregation of Sick: 
Advocated, Mesnil, p. 225; Bruce, p. 244-5; Dalziel, 
p- 251; Hamerton, p. 256; Taute, p. 266. 
Described, Drew, 4487-9 ; Pearce, 4675. 
Important, but only where there are fly, Shzrcore 


3595-7 
Practised by German Sleeping Sickness Commission, 
Horn - - - 5 - 5225-27 


would not Reach those in early stages who are most 
dangerous reservoirs, Bouffard - - yal 

Shunned at first, but afterwards not resented, Drew, 
4483-5 ; Pearce, 4674-5. 


SELOUS, P. Or: 
Evidence of - - - - - 2951-3046 
Opinion on mutual dependence of game and fly 


quoted, Sharpe - - - - 273 
References, Woosnam, 2240 ; Maw, 6223. ; 
Senegal : 
Game-clearing experiment recommended, Roubaud 
p. 227 
Upper, suggestions for destruction of fly areas, 
Bouffard - - - . - - p. 218 
Serenje : 
Sleeping sickness, cases examined, Kinghorn - p. 259 


West District: 
Flies, distribution and position of fly belt - p. 282 
Examination for sleeping sickness, and result 
p. 282 
A few cases of, on high ground near, Neave - 4409 
Serum, human, effect on trypanosomes, see under 
particular trypanosomes. 
Sesse Archipelago, see under Victoria Nyanza. 


SHARPE, Sir ALFRED, K.C.M.G., C.B. 


2664-2950, p. 272-3 


Sheep : 
Duration of life when infected with T. brucei vel 
rhodesiense, Bruce - - - - p. 233 
Insusceptible to T. simia, ete - - - p. 234 
no Recovery heard of, Garden . - 4048-50 
AS RESERVOIRS: 
Dangerous, as capable of carrying trypanosomes 
without developing disease, Bagshawe ~- p. 287 
Experiments in infecting, with T. gambiense, and 
results, Bagshawe - - - - - p. 287 
Susceptible to certain trypanosomes, Boufard, 
p. 219; Bruce, p. 234. 
T. gambiense very mild in, but ip, rhodesiense vel 
brucei fairly fatal, Bruce - - - 88-9 


Sheep—continued. 
T. pecorum fatal to, Bruce - - - - p. 233 
Used as experimental animal with T. cazalboui, 
Bouffard - . - - - - - p. 219 
Sheep-ked, hereditary infection with crithidia in puparia 
of, Ashworth - - - - - - - 4303 
SHIRCOREH, J. O., M.B., B.Ch.(Edin.), Medical Officer, 
East Africa : 
Description of Nyasaland sleeping sickness, Bruce 
p. 242 


Hvidence of - - = - 3536-3791, 4910-99 
Suggestions on limitation and destruction of G. 
morsitans - - - - - p. 273-5 
References, Marshall, 2130; Pearce, 4846; Bruce, — 
p. 241. 
Shire River, extent of, Garden - - - - 4022 
Sikasso, sleeping sickness found at, Bouffard - 215 


Sitchitambo-Kanduza fly-belt, examined for sleeping 
sickness by Dr. R. 8. White, and result - - p. 283 


Sleeping Sickness : 
see also Trypanosomiasis. 
Acute CASES: 
Ending in epileptoid attacks, description, Drew 
4492, 4497-501, 4529 
(idema of eyelids common in early stages, Drew 


45245 

(idema of limbs not found in early stages, Drew 
4.526 
Proportion and details, Drew - - _ 4516-21 


among Ehime pation keratitis not found, 
Drew - - . 4522-3 
Age of patients, ee 4533- ai Gamble, 5361-3. 
Arab references to, in 12th century, Johnston 3101-3 
Bibliography, Bruce - - - - op. 245-7 
Cases not diagnosed as, formerly, Selous 2995-6 
Cases found in comparative absence of flies, and 
example, Mesnil - . - - - p. 224 
two special Cases of, morphologically alike, but one 
acute and one chronic, Plimmer - S 3304-14. 
no Case recalled among ‘men while shooting, Sharpe 
2671 
Children would probably be more liable to, and cases 
often confused with malarial fever, Horn 5130-4 
CHRONIC COURSE: 
Account of case, Drew : - - 4493 
Patient a reservoir of infection, Drew - 4494 
no Symptoms in early stages, and diagnosis only 
possible by palpation, Drew - . - 4528 
occurs in Untreated patients, Drew - - 4495 
Commonest on main traffic routes, and resulting 
theories, May - - - - - - p. 214 
Connection with game, question of, Ashworth, 
4120-4; Drew, 4592; Pearce, 4666; Stohr, 5635 ; 
Bouffard, p. 216; Taute, p. 231. 
Co-operation of English and Germans in investiga- 
tions, Hoering - - - - - - 257 
Curable if taken in early stage, Plimmer 3257-8 
Cure, natural, considered POSS and examples, 
Roubaud - - - p. 227 
Death, cause of, Pine 3274- 80; Gamble, 5448-9. 
Definition, Bruce - . - - - - p. 231 
DIAGNOSIS : 
by Cultivation, advantages and disadvantages, and 
further trial advocated, Austen and Bagshawe 
. 291 
Difficulty of distinguishing between T. oolthieas 
and T. rhodesiense clinically, Yorke - 567-75 
Gland enlargement not conclusive symptom, Stohr, 
5762; May, 6196, 
by Gland puncture ; 
Detects disease but not kind, Drew- 4451-53 
Easier in Rhodesian than in Congo disease, 
and example, Stohr - - : 5665-6 
Usual and valuable, Gamble - . 5395-7 
by Palpation of glands, preliminary to blood- 
testing, May - - - - - 6173-4 
being Discovered in new areas, Pearce - 4760-1 
Early stage, trypanosomes very scanty in blood, 


Bouffard - - - - - - -p. 215 
EUROPEANS: 

Case described, Gamble - : - 5371-2 

Cases, Bruce - - - 1090-2, 1096 


Cases of recovery, vie n, 5290-3; Todd, p. 266. 


INDEX. 


Sleeping Sickness—continued. 
EUROPEANS—continued. 
Incidence bears no relation to that among natives, 
andisrare_ - - - - - - p. 285 
more Susceptible than natives, Horn - 5288-9 
not more Susceptible than natives, Stohr - 5700 
Experience of, Johnston - - - 3049-59 
Expert officers should be appointed to investigate 
matter on the spot, Bevan - - uae 
always Fatal, duration and incidence, Todd - p. 265 
First heard spoken of in 1882, but read of in books 
of about 1860, Johnston - : = 3048-53 
First mentioned,in connection with Senegambia, and 
probably spread eastwards by human intercourse, 
Johnston - . - - 3101-3, p. 121 
First patients Gonplaned of bite of insect different 
from morsitans, but kind not known, Neave 


434.0-2 
not Found above certain level, Yorke - spr) 
Heredity mepertant factor in acquiring immunity, 

Horn - - - 5300 
Hope of hase by ae en or medicinal 
measures not great, Stohr - - - - 5841 


Immunity, see that title. 
Incubation period, in monkey artificially infected, 

Boufard - . - - - - - p. 215 

Infants more susceptible than adults, and those only 
with greatest powers of resistance get immune, 

Horn - - - - - “ 5296-9 

INFECTION : 

Chances of, by injection of blood containing 
trypanosomes depends on species of trypano- 
some and on animal chosen, Ashworth - 4244, 

can be Carried by man for 10 years, Hodges 

1485, 1621-2, 1625, 1657-9 

Chief centres of, Bouffard - = : - p. 220 

Conditions, Bouffard - - - . - p. 217 

Greater in the rains, Todd - - - - p. 265 

very Hard to infect, but reason unexplained, and 
acquired immunity not considered probable, 


Stohr - - - - - - 5699-702 
Modified infection early in life producing anti- 
toxin, questions of, Minchin - 1847-9 


no Reason against spread where carrying agents 
present, Todd - - - - - p. 265 
Seattered nature of, Fleming - = - p. 280 
Length of time known among natives, no evidence, 
Gamble - . - - - - 5440-1 
Medical research, lines of aMLOAEY suggested, Austen 
and Bagshawe - - - - - p. 291-2 
Medical supervision Mee tarnoniled: Mesnil - p. 225 
Mortality from, in former times, probably as great 
as at present, but cause less generally recognised, 


May - - - - - - - 6218-21 
Native names, Gamble - - - = 5437-8 
NATIVES : 


Concealment formerly common, but decreasing, 
Pearce, 4880; Horn, 5242-6; Drew, 4483-4486 ; 
Todd, p. 265. 

Difficulty of finding cases among, Bruce 

Lie outside homes when attacked, but flies 
do not enter villages, Stohr - é SPS: 

Racial history of infected, should be studied, 
and example from Ashanti, Austen and Bag- 


1062-3 


shawe - - - - - - - p. 292 
Nothing shown in clinical signs, which indicates how 
long the disease has existed, Gamble - - 9360 


Occurrence of cases on high ground tends to dis- 
credit theory that all infection takes place in 
_ river valleys, Neave - - - - 4406-10 
Pathogenic, existence in cryptic form, possibility of, 
Plimmer - - - - - - - 3397 
Patients not known to die of other rapid diseases, 
Gamble - - - - - - 5450-4 
Post-mortems, little fresh to be learnt from, Shir- 
core - - - - - - - 3553-4 
Question as to why some develop disease from being 
bitten and others do not, Yorke - - - 455-6 
Re-infection of areas possible owing to greater 
travelling facilities, Johnston  - : 3205=7 
Removal of source of infection the ultimate solution, 


Hodges’ - - - - - - - 1497 





Sleeping Sickness—continued. 


Reservoirs, see under Trypanosomes, 
RESISTANCE : 
no Hvidence of, Minchin - ~ - 1854 
probably Different in inhabitants and strangers, 
and according to state of health, &c., Duke 
1304-11 
Natives would be expected to have more resis- 
tance than Huropeans, Bevan - - 926-9 
Variation in extent, Minchin — - - 1697 
Search for trypanocidal drug and immunizing serum 
important, Woosnam - - . - - p. 276 
Spontaneous recovery not known, but not considered 
impossible, Gamble - - - - 5365-6 
SPREAD: 
no Connection seen between abundance of certain 
species of big mammals and, Johnston 3064, 3111 
Favoured by war and famine, Kinghorn  - p. 259 
Rapid in dense, slow in scanty, population, and 


examples, Slohr  - - - - - 5686 
Survival of the fittest, who become immune, Horn 
5296-9 

SYMPTOMS : | 


Affections of the cornea described, Kopke - p. 223 
Case of eruption described, Kopke  - - p. 223 
Comatose symptoms uncommon in Portuguese 
Congo, Gamble - - - - - 5407 
Description, Bruce - - - - p. 240-41 
Epileptoid attacks : 
Description of acute case ending in, Drew 4492, 


4529 

apparently Induced in part by the drugs used 
for treatment, Drew - - - 4497-4501 
Glandular enlargement, statistics - - p. 282 


Interstitial keratitis : 
not Found in Portuguese Congo, Gamble 5399 


Found in Sebungwe area, Stohr - - 5660 
Mania uncommon, Gamble - : > - 6409 
(idema very common in face, and in advanced 

eases of whole body, Gamble - - 5401-2 


(idema of legs regarded as distinctive by natives 


of Luano Valley, Macknight - - - p. 283 
Opacity of the cornea : 
not Common, Todd = E = - p. 265 


not Observed in cases of human trypanosomiasis, 


Kopke- - - . - - - p. 223 

Tolerance, experiments not sufficient with regard to, 

Marshall - - - - - - 2081-2 
TRANSMISSION : 


see also Transmission wnder Trypanosomes. 

by Blood coming into contact with skin possible, 
Todd - - . - - - - p. 265 
Case quoted and inference in favour of identity of 
T. brucei and T. rhodesiense, May - 6292-7 
Direct, by blood-sucking insects, Bouffard - p. 220 

from Man to man, evidence in support of, May 
p. 214 
may be Mechanically conveyed by insects other 

than Glossina, Mesnil, p. 224; Todd, p. 265. 
by Stomoxys, importance of, Roubaud - p. 227 
both T. gambiense and T. rhodesiense due to agency 
of Glossina, and apparent exceptions due to natives 
wandering in search of fish, Stohr “ 5743-4 
Two distinct types transmitted by morsitans and 
palpalis, May - - - - - 6195 
Undetected cases, chief danger, Bouffard - p. 220 
Virulence diminishes with longer time of establish- 
ment, Minchin - - - - - - p. 270 
Women, small proportion infected where disease is 
not endemic, Drew - - - - 4542-46 


Society of Tropical Medicine and Hygiene, correction 


of statements in Transactions of - - - p. 285 
Souma: 

Caused by T. cazalboui, Bouffard - : ceDn e ke 

Conveyed by G. palpalis, Mesnil_ - - - p. 226 


Duration of disease and rate of mortality, Bouffard 
p. 218 
apparent Resisting powers of certain cattle not 
supported by experiment, and suggested cause, 
Bouffard - - - - - - - p. 218 


South Central Africa, G. morsitans, proportion infected 


with T. rhodesiense, Dalziel - 2 - - p. 250 
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Southern Nigeria: 
G. palpalis in, and possibly fusca, Johnson 3232-3 
Large number of stock, and position worse than in 


Nyasaland, Garden - - - - 3957-61 
Pigs infected with gambiense in, Horn - - 65118 
Sleeping sickness, Marshall - - - - 2024 


Trypanosomiasis in cattle, treatment tried without 
success, Garden - - - - - 4096-103 


Southern Rhodesia : 

Animals infected with T. rhodesiense widely distri- 
buted, but infection only contracted by human 
beings in small area, Ashworth - : - 4182 

Buffalo followed by fly for 3 or 4 miles out of fly area 
to certain altitude, but fly then returned, Selous 

2981-4 

Cattle brought down from Central Africa, and to 
some extent Mashona cattle, show more resistance 
to local trypanosomes than cattle “bred up” in 
country, Bevan - : - - 750-3, 772-84 

Clearing of bnek, &c., successful in some cases in 
dealing with fly in small areas, Bevan - 764-5 

Fencing operations, difficulties, Bevan - - p, 267 

Fly, decrease after rinderpest, but no complete dis- 


appearance, Bevan - - - - 818, 839-42 
GAME : 

Destruction difficult, and not recommended, Bevan 

p. 267 

Laws referred to, Bevan - : ~ - p. 267 


Species most often found to be reservoirs of try- 
panosomes, Bevan - - - - - p. 267 
Recommended for game-clearing and fencing experi- 
ment, and preferable to Northern Rhodesia, Neave 
p. 271; Fleming, p. 280. 
SLEEPING SICKNESS: 
Case in, Yorke - - - = - eel 6 
Case of native from, quoted, Ashworth - 4286 
Case of apparent infection from mother to child, 
Bevan” - : - - - - - 923-4 
Decrease in number of cases, Bevan - - p. 267 
Disease due to T. rhodesiense, Kinghorn - p. 259 
Gravity of situation exaggerated, and drastic 
measures not considered necessary, Bevan p. 267 
Majority of cases among men and along main 
roads, Bevan - - - “ - 868-75 
Mortality rate low as compared with other parts, 
and disease has never had epidemic character, 
although conditions apparently favourable, and 
question of reason, Bevan 745-9, 817-21, 846-8, 
925 
Nature of parasite, Bevan - - = 849-51 
Outbreak due to escape of infected natives, Murray 
p. 262 
Panic or drastic measures deprecated, Bevan 
843-5 
Suggestions for extermination of dangerous animals 


in fly areas, Bevan - - - - - p. 267 
TRYPANOSOMIASIS : 
Cryptic, in cattle, Bevan - - - 824-8 


Mechanical transmission, cases btcrad fo be due 
Marshall - - - - 2155 

not Transmitted by other is as vee fly, Bevan 
823-33, 909-12 

South Soudan, G. palpalis fairly widespread in, Drew 


44.59 
Spalangia hirta, attacks Musca domestica in N. 
America, Austen and Bagshawe  - -  p. 290-1 


Spalangia hematobie, attacks Lyperosia irritans in N. 
America, Austen and Bagshawe  - - - p. 290 
Spalangia muscidarum, possible Enemy to destroy fly, 
and methods of experimenting suggested, Austen 
and Bagshawe . . - - - p. 290-1] 
Spalangia nigra, attacks Musca domestica in N. rene 
Austen and Bagshawe - . - - pp. 290-1 


Spirochetes : 
Account of hereditary infection with, in contrast to 
trypanosomes, Ashworth — - - - - 4298 
not Closely allied to trypanosomes, but one of few 
cases available as analogy, Ashworth - - 4194 
Immunity from. one strain does not protect against 
others, Ashworth - - - - - 4192 
Stanley’s Expeditions, no information or recognition 
of sleeping sickness in Uganda and Lake district 
previous to, Ashworth - ~ i Te - - 4239 
Steele, , reference - ‘ - a -. 264 





Stegomyia, extermination of, and disappearance of 
yellow fever, Alcock - - - 3813-5 
Steinbuck, found infected wii trypanosomes in Zulu- 
land, Bruce - - - - - - - p. 232 


STEPHENS, J. W. W., M.D., D.P.H., Liverpool 
University : 
Evidence of - - - - - - pp. 263-5 
Stock-rearing, inevitably a remedy against flies as it 
leads to clearing, and example from Tabora, Taute 


p. 230 


STOHR, F. O., M.B., B.Ch. : 
Evidence of - - - 5546-5856 
Report on sleeping Se here indicating importance 
of human host in Katanga area, Ashworth - 4152 
Work in Katanen 6 district referred to, Ashworth 4240 


References - - - p. 281, p. 283 
Stomoxys: 

Abundant at Accra, Connal - = - - p. 248 

Agent in mechanical transmission of infection, 

Roubaud - - . ee - - p. 227 
Carrier of T. cazalboui producing Souma, Bouffard 

p. 218, p. 219 

Found in Quittah district, Connal - : - p. 248 


Important for transmission of infection in neighbour- 
hood of Bamako, Bouffard - — - - - p. 218 

Source of infection by direct transmission, but 
unimportant, May, 6313-7; Bouffard, p 217; 
Kopke, p. 223. 


Stomoxys calcitrans: 
Attacked by Spalangia muscidarum, Austen and 
Bagshawe - - - - - - - p. 290 
Breeding habits quoted in support of possible 
connection between odours and breeding places 
chosen by glossina, Austen and Bagshawe + p. 290 


Storrs : 
Dr. E. G., in charge of Luapula districts - p. 281 
Dr. W. H.T., in charge of Tanganyika district p. 280 


Sudan, see Bahr-el-Ghazal and Lado Enclave. 


Sunyani: 
Hospital not much used, and reasons, Wade - p. 289 
Medical officer should have facilities for travelling 
and for enforcing clearing by the natives, Wade 


p. 289 

Surra: 
Cattle as reservoirs of, in India and Indo-China, 
Bagshawe - - - - - - - p. 288 
Name for disease caused in animals by T. evansi, 
Bruce - . 5 : é - p. 233 


Syphilis, in Portuguese Congo, prevalent, but all of 


tertiary or hereditary type, Gamble : 5388-90 
Tabanide : 
Breeding places, little known at present, Marshall 
1973 
Connection with trypanosomiasis not impossible, but 
no evidence of, Gamble - - - - 6421 
Destruction of, in India, Lefroy - - 5004 


may Fully develop without meal of ilood Lefroy 


5065 

Habits of, Lefroy - - - - - 5020-1 
Importance as transmitter of disease very slight, 
Kopke - - - - - - - p. 234 


may Spread disease once introduced, Bruce, p. 223; 
Hamerton, p. 255. 


probably Transmit T. evansi mechanically from one 

animal to another, Bruce - - - - p. 233 
Tabanus, see Tabanide. 

Tabora district, cultivation and clearing for pasture 


has led to disappearance of flies, Taute - - p. 230 
Tanganyika District: 

Closed area, revised boundaries - - - p. 280 

G. palpalis, distribution - - - - p. 280 

Segregation camp, number of cases treated - p. 280 


Tanganyika Lake: 
Cattle kept in village clearings in fly area near, 
Sharpe - - - - - - - 273 
Centre of sleeping sickness from which it was 
supposed to spread into Luangwa Valley, Kinghorn 
p. 259 


Examined for G. palpalis and result _ - - p. 280 


INDEX. 
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Tanganyika Lake—continued. 
Flies increasing with game, Hawkins — - - p. 258 
Removal of population from shores, complaints of 


natives, and migration into German territory, 

Hawkins - - - - - - - p. 258 
Restrictions on movements of natives, modification 

of - - 7 - - - - - p. 286 
SLEEPING SICKNESS: 

Depopulation measures, success of — - - p. 280 


Domestic animals proved not to be important 
reservoir, Taute  - - - - p. 230 
severe Epidemic in absence of eniation of wild 
game and comparative absence of infection of 
domestic animals, Taute - - - - p. 230 
Number of cases under treatment and improbability 
of increase - - - - - p. 280 
Palpalis variety rd’ May - - - 6251 


TAUTE, Dr. M., Staff Surgeon in the Imperial 
Protectorate Troop, German Hast Africa : 


Absence of cases of sleeping sickness in certain 
district as stated by, doubted, Yorke - 637-41 


Discoveries re transmission of sleeping sickness by 


G. morsitans, tae - - - - p. 258 
Evidence . . - pp. 228-31 
Experiment of, ae 135, 264-9, p. 239: Yorke, 


512-6, 624-6, 643-4; Minchin, 1751; Ashworth, 
4179; Neave, 4332 ; May, 6135-6, 6257-9 ; Mesnil, 
p.224; Hoering, p.257; Kinghorn, p. 260, p. 283-4. 
Investigations on relationship of T. rhodesiense and 
T. brucei, Hoering - - - - - p. 257 
Opinion on T. rhodesiense quoted - - + 4233 
Opinion against identity of trypanosome of game and 
domestic stock with human rhodesiense quoted, 
Kinghorn - : - - - - p. 260 
Relation between sleeping sickness, big game, and 
domestic animals - - - - pp. 228-30 
Views on unimportance of game as reservoir quoted, 


Ashworth - - - - - - - 4184 
References, Kinghorn - - - p. 259, p. 260 
Taylor, , reference, Stohr - “ - - 6662 





THOMPSON, Caprarn R. J. C., R.A.M.C., 2489-2596 


TODD, Prorrssor J. L., of the Department of 
Parasitology, McGill rere Montvreal : 


Evidence of - - - ——p. 265-7 
Opinion on eat in Gambia quoted, Kinghorn 
p. 261 
Reference to study of age in cases of sleeping sick- 
ness - - - - - : - - 6135 
Reference, Bagshawe - - - - - p. 287 
Togoland : 
German Sleeping Sickness Commission working in, 
Horn - - - - - - - 5302 


Scheme of co-operation with German Sleeping Sick- 
ness Commission in, Horn - = : 5303-6 
Transvaal, disappearance of fly from north-west corner 
before rinderpest, although plenty of game present, 
Marshall. - - - - - - - 2146 


Treatment : dy 
Aniline dye (couleurs de benzidine), negative results 
against T. cazalboui and T. pecaudi, Bouffard 


p. 222 

ANTIMONY : 
Combination of urotropin with, might be tried, 
Plimmer - - - - - 3393-6 
Effects, Drew - - - - - 4502-3 
Experiments and results, Plimmer - 3254-6, 


3258-61, 3262-9, 3361-81, 3529-31 

Form of treatment not sufficiently well known, 

and technigue a little difficult, and extension 

of use desirable, Plimmer 2 : 3270-3 

Intravenous injection : 

Dangers, and aecks against, Gamble 

5543-5 

Death of trypanosomes, but reappearance ex- 


pected, Drew - ae the - 4508-12 
Time taken, Gamble  - —\- c 5428-34 
Satisfactory results of alternating with atoxyl, and 
numbers, Gamble - - a : 5006—7 


Use begun on account of searcity of atoxyl, and 
continued alternatively with atoxyl, Gamble 
5505 


O 19130 


Treatment——continued. 
ARSENO-PHENYL-GLYCIN : 
Cures reported by German ERE Sickness 


Commission, Horn - - - 5228-9 
by Intravenous injection, partioulads re, and 
results, Mesnil - - - - p. 225 
Negative results against T. cazalboui and T. 
pecaudi, Bouffard - - - - - p. 222 


Question of aati and example from monkey, 


Duke - - - - - 1189-95 
Arseno-phenyl-glycin and trypanosan, effects, Drew 
4497-501 
ATOXYL : 
Blindness from treatment with, attributed to 


drugs deteriorating from ie kept in heat of 
Africa, Gamble - - - 5500-1 
Cures, Horn, 5290-3 ; Gamble, 5364. 
Disease caused by G. palpalis : 
Bad results reported by foreign witnesses not 
confirmed by experience in Rhodesia, May 
6243 
Yields to treatment with, May - - 6194 
Failure, but perhaps due to irregular administra- 
tion, Horn - - - - - 5212-3 
Good results of treatment, Mesnil 2 - p. 225 
Intravenous injection, particulars re, and results, 
Mesnil - - - - - - - p. 225 
Precautions to prevent deterioration, Gamble 
5502 
no Proof of efficacy in second stage of Congo 
variety, Kopke - - - - - p. 223 
Received in good condition after voyage from 
Europe, Gamble - - - - 5498-9 
Recommended, Wade - - p. 289 
Recommended for T. cual ease. Bougara & 222 
with Soamin, see under Soamin below. 
Use postpones climax of illness, but does not cure, 
Drew - - - - - - - 4496 
Atoxyl and derivatives regarded as cure in early 


stages of Congo variety, Kopke - - - p. 222 
Bismuth, question of, Plimmer — - - 338 1—4 
by Cephalo-rachidian injection, advantages and 

disadvantages discussed, Kopke - - - p. 223 
Continuance of research desirable, Plimmer 3260-3 
by Drugs, considered useless, Bruce = - p. 245 


by Excision of glands by natives : 
but Mistake in diagnosis suspected, Horn 
5098-5100, 5262-8 
not Practised in Congo, Gamble . 5435-6 
Experiments, Plimmer - - - - - 3254 
Freshness of drugs of great importance, Gamble 
5496 
Intra-spinal injection should be carried out on spot 
in game countries, Neave - - - 44.00—3 
Intra-spinal injection with soamin and Afridol blue, 
and effect, Neave é e - : 4314-8 
fodine, reported success for disease caused by G. 


palpalis, May - - - 6243 
Kinds tried in PUrbnouads Gouge! Gamble - 5425 
Native methods, Gamble, 5435-6, 5444-6; Wade, 

p. 289. 

Prophylaxis considered useless, Bruce - - p. 245 
SALVARSAN : 
Considered cure in early stages of Congo variety, 
Kopke - - - - - - - p. 222 
Hiffects of, Drew - - - - 4502-3 


not Tried in Portuguese Conge, but in Belgian 
Congo, Gamble - - - - 5385-6 
Unpleasant symptoms sometimes result, Gamble 
5426-7 
Unsuccessful, Horn - 2 - - - 9295a 
Segregation, see that title. 
SERUM: 
made Artificially immune by infection with given 
trypanosome or by serum from an immune 
animal, Neave - - - 4398 
has been Tried, but dimicntt, ul no very definite 
results obtained, Neave - - - 4396-4403 
might be Useful, and should be tried, Plimmer 
3387-92, 3522-6. 


SoAMIN : 
Best results by alternating with atoxyl, Gamble 
5495 
Used alternatively with atoxyl, and _ results 
5494 


apparently identical, Gamble - — - - 
X 
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Treatment—continued. 


in extreme cases tried without 
effect, Gamble - - - 5518-9 
Sterilisation of blood pdvoca oo) Mesnil - - p. 225 
Sulphate of arsenic (orpiment), negative results 
against T. cazalboui and T. pecaudi, Bouffard oe 
p. 


Spinal puncture, 


UROTROPIN : 
Effect on trypanosomes unknown, Gamble 5511-15 
Reasons for use, Gamble - - - 5508-10 


Tragelaphus, see Antelopes. 


T. 


T. 


brucei : 
see also T. brucei and/or rhodesiense. 
Altered by climatic surroundings, and unlikely to 
spread except in similar Cone Neave - 4336 
Change in effect so as to become pathogenic to 
man, might be possible under certain conditions, 
Plimmer - - - - - - - 3291 
Definition, Bruce - : - - . =p, 231 
Detected in certain regions and unobserved in others 
because of different degrees of investigation, May 
6216-7 
Discussion of identity and history of discovery, 
Stephens - - - p. 263-4 
Disease from, not Serious to man and not likely 
to become so, Bruce - - - - 280-2 
Distinction morphologically from T’. rhodesiense and 
T. gambiense, difficulty of, Ashworth - 4272-4 
Dogs sent home with, particulars re, and nature of 
organism, Bruce - - - - 1071-6 
Duration of life after infection with, Bruce - p. 233 
Fatal to animals, but harmless to human beings, 


Drew - - . - - 4602-10 
very Fatal to dogs and rats, Hamerton - - p. 255 
Forms of, Plimmer - . - . 3318-28 
Frequency of occurrence, Bruce - . p. 238 


Game considered the chief reservoir, man ae oc- 
casional, Shircore = o009—71, 3612-5, 3635-41, 
3644-8 
Human serum, identical effect on T. rhodesiense and, 
Bruce - - - . - . - p. 239 
considered Identical with T. pecaudi, Bruce 1002-5 
Nature of, according to Plimmer, Bradford, and Sir 
D. Bruce, Yorke - - - - Bite) 
Original example monomorphic and name should be 
restricted to monomorphic form, Stephens - p. 263 
Other names due to shape recommended, Taute 
p. 229 
Parasite of wild game and distinct from T. rhode- 
siense, Taute  - - - - - - p. 229 
Plentiful in game and rare in human beings, but no 
explanation, Taute - - - - p. 229 
Results of feeding G. morsitans on monkeys, dogs, 


and goats in proclaimed area, Bruce - pp. 236-8 
Separation from T. gambiense, Brure_ - - 96 
Similar trypanosome in 8. Rhodesia appears only 

in neighbourhood of river, Neave - - 4336 


probably Sister species with gambiense derived 
originally from parasite of ruminants, Minchin 
1799 
Sole species of trypanosome pathogenic to man, 
opinion as to and difficulties of theory, May 6212-25 
certain Strains named rhodesiense have taken in man 
in Rhodesia, Ashworth = 2 - - 4185 
some Strains unable to establish themselves in man, 


Ashworth - - . - - - - 4179 
TRANSMISSION : 

Found in salivary glands of flies, Ashworth - 4271 

by Glossina solely, Hamerton - - - p. 255 


T. equinum considered closely related to, Bruce 
1003 
Virulence, little known as to difference in, of various 


strains, Ashworth - . - - - 4188 
brucei Group: 
Characteristics and development in fly, Bruce 
p. 232-3 
great Difficulty of distinguishing, Mesnzl - p. 224 


readily Distinguished from other groups, but not 
from one another, Hamerton  - - - p. 255 
Polymorphism tends to decrease by passage through 
in experimental animals, Mesnzt - - - p. 224 
Varieties of, suggested sari taeay os by evolution in 
fly, Mesnil - - - - p. 224 


T. brucei and/or T. rhodesiense : 


Acuteness of, and comparison with T. gambiense, 
Bruce - - - - - - - 169-70 
Cause of disease from, not the same as that from 
T. gambiense, Plimmer — - - - 3237-44 
Description, Bruce . . - - p. 232 
Differences, Yorke - - 489- 90, 621-3, 633 
Difficulty of determining relation, Marshall p. 268-9 
no actual Distinction, but may be pathogenic to 
human beings in some conditions and not in others, 


May - - - - 6208-9 
Distinguishable iscmauolbecaaue Plimmer 3281-4, 
3290 

Distinguishable by effect on man, Hoering  - p. 257 


Distinguished by practical test as to pathogenicity 


to man, Taute - - - - - p. 229 
Distinction from T. gindtianee see under TT. 
gambiense. 
Distribution, Bruce . - - - - p. 233 
Flies infected with, proportion, Bruce - - 354 


not Hereditary, but acquired through fly, Bruce 2-4 


Human serum, identical action on, Bruce - p. 239 
IDENTITY : 
not Absolutely proved, Bruce -~ - 1000-1 


Balance of evidence believed to be against, 
Marshall - - - - - 2041-3 
Conflicting opinions, Kinghorn - - - p. 260 
not Considered identical from morphology or 
clinical experience, Plimmer - 3333-6, 3412 
Crucial point in dealing with game question, 
Ashworth - - - - 4218-20, 4231 
Doubted, Mesnil - - : = - p. 224 
no Explanation of immunity of man in country 
where cattle cannot be hak on hypothesis of, 
Stohr - - - - 5575-6 
Morphological denen causes difficulty in detect- 
ing human trypanosome in blood of animals, 
Ashworth - - - - - - 4232 
no Means of distinguishing except by experiments 
on man, Minchin - : . 1750-5 
Morphologically no difference, but morphology 
not conclusive as to identity, Lady Bruce 960-4, 
968-9 
Question of, Bruce, 160-1, 1077-8, p. 238-40; May, 
6126-31, 6254-5, 6310-2. 
Taute’s researches, Taute, p. 229; Hoering, p. 257. 
Uncertain though morphologically indistinguish- 
able, and difficulty of question, Ashworth, 4176 ; 
Neave, 4332. 

Indistinguishable morphologically in a man from 
T. gambiense, but distinguishable in animals, 
Lady Bruce - - - - - 965, 975-84 

Man: 

Cases of escape among infected game and cattle 
accounted for by comparative acquired immunity, 


May - . - - - - 6133-4 
Question whether same strain in, as in animals, 
Bruce - - - - - - - 135-7 
effect of Serum of, Bruce - - - - 94-6 


Uncertainty as to whether it will infect, if taken 
straight from game, Hamerton - -p. 255 
Parallel between men and animals very close, Bruce 


? 169-71 
Rapidly fatal to man, Bruce - - - - p. 240 
Reservoir, Bruce - - - - - - p. 233 


Susceptibility of men and animals to, Bruce, p. 233; 
Hamerton, p. 255. 

Transmission by G. brevipalpis, Bruce - - 1061 

Transmission and effects, Bruce - - p. 233 

Trinomial nomenclature suggested, Minchin “151 3 

no other Trypanosomes morphologically identical 


with, Lady Bruce - - - - 964, 967 

. capre : 
Description, Bruce - . : - - p. 234 
Distribution, Bruce - - - - - p. 234 
Frequency of occurrence, Bruce - - - p. 238 


Summary of investigations on infection of wild 
animals with, in Nyasaland, Bruce -  p. 235-6 

Reservoir and transmission, Bruce, p. 237; Hamer- 
ton, p. 255. 

Results of feeding G. morsitans on monkeys, dogs, 
and goats in proclaimed area, Bruce - pp. 236-8 

Susceptibility of animals to, Bruce - - p. 234 
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T. cazalboui: T. gambiense—continued. 


chief Cause of animal trypanosomes in Niger regions, 
Bouffard - - - - - - - p. 216 

Course of disease caused by, in horses and asses, and 
examples, Bouffard - - - - p. 219 

Distribution, Bouffard - . = p. 216, . vA; 

probably Identical with T. vivax, Dalziel - p. 249 

Reservoirs and transmission, Bouffard, p. 217, 
p. 218-9; Dalziel, p. 249. 

Sheep and zebu most susceptible animals, Bouffard 

p. 219 
T. confusum, see T. pecorum. 
T. congolense, see T. pecorum. 


T. dimorphon : 

Animals in which found, Bouffard, p. 219; Dalziel, 
p. 249; Bagshawe, p. 287. 

Carried by G. morsitans, G. tachinoides, and G. 
longipalpis, Dalziel - - - - - p. 249 

Cause of West African horse sickness, Dalziel p. 249 

Cause of prolonged disease in dogs, Bouffard p. 219 

Commonest on coast, Bouffard — - . - p. 219 

Minor cause of animal trypanosomiasis in Niger 
regions, Bouffard - - - - - p. 216 

T. equinum : 

Considered closely related with T. brucei vel 
rhodesiense, gambiense, and evansi, Bruce- 1000 


Description, Bruce - - - - - p. 233 
Relation to T. brucei and T. evansi, Stephens p. 264 
Transmission, Bruce - - - p. 233 
not Transmitted by fly, iephdnail’ - : - p. 264 
T. evansi : 

Description, Bruce - - - = - p. 233 
Distribution, Bruce : : : - p. 233 
Employed in laboratory experiments with animals, 

Ashworth - - - . - - - 4251 


probably Introduced along camel routes from Africa 
into India, Bruce = - : 2 - p. 233 
Presence in districts where neither large game nor 


tsetse flies exist, Hamerton - - - p. 255 
Relation to T. brucei, Stephens - - - p. 264 
Reservoir and transmission, Bruce - p. 233 


T. equinum considered closely related to, Bruce 
1003 


. gambiense : 
probably Acclimatised to man and is a human 


trypanosome, Bruce - - - - - 143 
in Cattle, experiments and results, Bagshawe p. 287 
Definition, Bruce - - - - p. 231 


Degree of infectivity of flies 8 Zete orth - 4255 
considered a Descendant of T. brucei, Bruce 
1003, 1005 
Description, Bruce - - - - p. 233 
DISEASE (CONGO TYPE OF SLEEPING SICKNESS) : 
Comparative mildness, Stohr - - - 5659 
Comparison with T. brucei vel rhodesiense, Bruce, 
169-70, p. 240-2; Plummer, 3257-44; Shircore, 
3765-71; Ashworth, 4291; Stohr, 5549-51; 
Yorke, p. 275. 
cannot be Diagnosed as different from T. rho- 


desiense disease clinically, Yorke — - 567-75 
Cure: 
Easier than T. rhodesiense, Yorke - er: 


No good evidence of, after appearance of 
trypanosomes in cerebro-spinal fluid, Kopke 

p. 223 

Diagnosis, method, Bruce - - - p. 241 

Difficulty of distinguishing Cee aoD from that by 

T. rhodesiense, Hamerton - - - p. 255 

Distinction from Nyasaland disease, Gamble, 
5410-3; Stohr, 5547; Bruce, p. 238. 

in Dogs, description of, Bagshawe — - - p. 287 

more Fatal to men than to lower animals, Bruce 

p. 240 

Man recovering from, would be to some extent 

resistant, Bruce - E - - - 270-2 

Percentage of patients alive after six years, Bruce 


p. 233 
very Rare in naturally infected monkeys, Dalziel 

p. 249 
Recoveries, Sharpe - - - - 2757-9 


Same disease in man and animals, Hodges 1607-15 
Salvarsan tried in, Bruce - - - - 363 
Second stage of, appearance of trypanosomes in 
cerebro-spinal fluid, sign of, Kopke - p. 222 
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DISEASE (CONGO TYPE OF SLEEPING SICKNESS)— 
continued. 

becoming more Serious to man every day, Bruce 

» 280-1 

very Similar in animals and in man, Bruce 164-8 
not very Similar in monkeys and in men, Yorke 

558-66 

Slow toxie poisoning, Bruce . - . - 255-9 

Symptoms, Bruce, — - - pp. 19-21, p. 240-1 

Treatment, difficulties and measures to overcome, 


Kopke - - - - - - - p. 223 
DISTINCTION FROM T. BRUCEI VEL RHODESIENSE: 
Clinically, Stohr - - - 5547 


Distinguishable in men, ce 68 dogs, but 
not in goats and cattle, without sub- inoculation, 
Hamerton — - - - - . - p. 

Morphologically : 

Difficulty, Bruce, 160-2; Ashworth, 4272-4. 
Indistinguishable in man }ut distinguishable 
in animals, Lady Bruce - 965, 975-84 
Possible, but PossiLhy, of ee types, 
Duke - - - 1161-2 
Possibility, Yorke, 530, 532- 3; LPR ike 3285-7. 

by Posterior nucleus, Mesnil _ - - - p. 224 

not the Same, and different effects on laboratory 
animals, Plimmer - : - 3344-52 

Types should he Heties: ed ght separately, 
Neave - - 4323 

Distribution, Aghabéiles 4138- AO ; Benford Deals: 

Bruce, p. 233 ; Hamerton, p. 255. 

Effect of human serum on, Austen and. Bagshawe, 

p- 291; Duke, 1303; Plimmer, 3505-11. 

Evolution in fly, Mesnil, p. 224; Roubaud, p. 226. 


Evolution from T. brucei, ace - - = 96 
Experimental work on an island most hopeful 
method of studying prep iers Ashworth - 4330 


Forms of, Plimmer - - - 3316-7 
apparently Identical with the human trypanosome 
of the Niger, but difference in virulence in the 
two districts, Bouffard — - - - - p. 216 
Identity with T. brucei, question of, Bruce - p. 240 
Identical probably with indistinguishable trypano- 
some found in wild game in same aréas, Stephens 


p. 264 

IDENTIFICATION : 
not Difficult morphologically, Hodges 1612-4 
by Microscopical examination, Horn - 5194-8 


absolute Proof of, not possible unless seen in 


human being, Duke - - - 1155, 1266 
Life cycle sufficiently worked out for practical 
purposes, Ashworth - - - - - 4195 
Man very susceptible to, Bruce - - - 94-6 


Morphologically indistinguishable from that found 
in pigs of 8. Nigeria, Horn . - 5201-3 
may Persist, after experimental transmission, over 
a long period in antelopes or domestic animals 
and no disease results, Taute  - : - p. 228 
Posterior nuclear forms not proved never to exist, 
Austen and Bagshawe - - - p. 291 
Relationship to T. rhodesiense, suggestions, Mesnil 


p. 224 

RESERVOIRS : 
Animals as, in some places, but in others men, 
Ashworth 2 = - - 4119-20 
Man, antelopes, puree and domestic cattle, 
Bruce - - - - p. 238 


Man the most iyountant Marahall 2034-7 ; Shir- 
core, 3614; Stohr, 5566; Mesnel, p. 224— 5. 

in Niger regions, suggestions, Bouffard = -p. 217 

Suggested experiment, Bouffard - op. 220-1 

Resistance in man and flies to establishment of, 

varying in case of different strains, and illustra- 


tions, Ashworth - 2 - = - - A176 
probably Sister species with T. brucei derived origin- 
ally from parasite of ruminants, Minchin - 1799 


Susceptibility of man and animals to, Bouffard, 
p. 219; Taute, p. 230; Bruce, p. 233; Hamerton, 
p. 255. 

T. equinum considered closely related to, Bruce 1003 

TRANSMISSION : 
from one Animal to another many months after 

original infection, and examples, Taute - p. 228 
Antelopes, part played in by, Roubaud ~~ - p. 227 
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gambiense—continued. 
T'RANSMISSION—continued. 
Details, Bruce - - - - - p. 233 
by Direct blood inoculation possible, Taute p. 228 
by Flies : ; 
between Antelopes, but cause no disease 1 the 
latter, Dalziel - -p. 248 
Cyclical changes of parasite, terminating In 
salivary glands of fly, important factor, Ash- 
worth - - - - - - 4259, 4263 
by G. morsitans, Minchin, 1840; Neave, 4390 ; 
Hamerton, p. 254. 
by G. morsitans, experiments on, &c., effects 
suggested, Austen and Bagshawe  - -p. 291 
by G. palpalis, Minchin, 1792; Drew, 4473-5 ; 
Taute, p. 228; Austen and Bagshawe, p. 991. 
by Sexual intercourse, unimportant, Kopke 
pp. 223-4 
from Small fly areas of Niger valley, Bouffard ox 
p: 2 
lewisi, easily established in rats but innocuous to 
them, Ashworth - 2 - : = 4246-8 


T. nanum, see T’. pecorum. 
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pecaudi : 
Animals chiefly affected by, Bouffard —- - p. 219 
Cause of animal trypanosomiasis in Niger regions, 
Bouffard - : - - - - - p. 216 
Distribution, Bouffard - - -p, 216, p. 217, p. 219 
Evolution in fly, Mesnil - - : - p. 224 
very Fatal to dogs and rapid in effect, Bouffard “e 
: : Pp: 4 
considered Identical with T. brucei, Bruce 1002-5 
Preventive measures suggested, Bouffard =p. 219 
Reservoirs, most important, some wild animals, but 
subject needs investigation, Bouffard - - p. 219 
Transmission, Bouffard . - - -p. 217 
pecorum : 
Certain cattle show more resistance to, than others, 
Bevan : - - - - 772-84 
Conveyed to monkeys by G. morsitans, Dalziel a 
p- 4 
Description, Bruce - - = - - p. 233 
a Distinct species from T. rhodesiense or T. gam- 
biense, Duke  - - 1163-6 
Distribution, Bruce, p. 233; Dalziel, p. 9249; Hamer- 
ton, p. 256. ; 
very Fatal to cattle and dogs, Hamerton - p. 255 
Frequency of occurrence, Bruce - ait D- 238 
Presence in Africa in areas free from game and fly 
may be due to carriage by cattle or goats passing 
through fly or game country, Hamerton —- p. 255 
Recognised in certain animals but not found in fly, 
Bevan - - - - - : 882-92 
Reservoir, Bruce - : - : : - p. 234 
Results of feeding G. morsitans on monkeys, dogs, 
and goats in proclaimed area, Bruce - . pp. 236-8 
Salivary glands of fly not invaded by, Kinghorn ce 
p. 
Strain from cattle does not establish itself in rats, 
but strain from wild game does, Ashworth - 4176 
Summary of investigations on infection of wild game 
with, in Nyasaland, Bruce - - ‘= (pp. 235-6 
Susceptibility of animals to, Bruce ~ pp. 233-4 
Transmission, Bruce, p. 234; Hamerton, p. 255. 
pecorum group, characteristics and development in 
fly, Bruce ** °- - - - - - - p. 282 
rhodesiense : 
see also 'T. brucei and/or rhodesiense. 
Associated with presence of game, Roubaud - p. 227 
Cause of Nyasaland type of sleeping sickness, Bruce 


p. 238 

not so Common in other animals as in antelopes, 

Dalziel - - ay ete - p. 249 
DEVELOPMENT IN FLY: 

~ not Affected by humidity of air - - - p. 286 


Dependence on temperature, Yorke pp. 275, 285-6 
DISEASE CAUSED BY (NYASALAND TYPE OF SLEEPING 
SICKNESS) : 
Clinical picture produced by, more nearly resembles 
that produced by T. brucei than gambiense, 
Plimmer, : - : - > - 3353 


T, rhodesiense—continued. 


DISEASE CAUSED BY (NYASALAND TYPE OF SLEEPING 
SICKNESS)—continued. 

Comparison with disease caused by T. gambiense, 

Bruce, 169-70, p. 240-2; Plimmer, 3237-44; 


Shircore, 3765—71; Ashworth,. 4291; Stohr, 
5549-51; Yorke, p. 275. 
Course of, length, Shircore E 3765-8, 3771 


Decrease in virulence in men anticipated, Minchin 
1727-8 
Degree of infectivity of flies with, Ashworth 4256 
Distinction from T. gambiense, Gamble, 5410-8 ; 
Stohr, 5547; Bruce, p. 238. 
probably Distinct from Uganda type, Neave 
4320-2 
Failure to recognise cases possibly due to absence 
of swelling of lymphatic glands in this type, 


Pearce - - - - - - 4882-3 
always and rapidly Fatal, Taute - - - p. 229 
Immunity of man: 

would be Question of thousands of years, 

Minchin - - - - - 1844-7 

Sense in which suggestion is to be taken, May 

6256-64 
Incubation period (men), Shircore — - - 3637 


Life can be prolonged, but no cure known of, Bruce 
260-3 
Likelihood of patient infecting fly, Shzrcore 3686-8 
will Live in men as well as animals, T. brucei 
only in animals, not morphologically indistin- 
guishable, Minchin - - 1730-3, 1750 
Man-to-man infection, evidence of, Shircore 
3694-5 
Men have to lie up almost immediately after 
becoming infected, Shircore - - 3691-3 
Men not readily infected, and fly-bite practically 
the only means of infection, Yorke - 012-23 
Man more resistant to, than to T. gambiense, 


Bruce - - eee - - - 266-7 
not Nagana, Yorke - - - - - A489 
same as Nagana in animals, Bruce - 167-79 


Natives would acquire immunity, but Huropeans 
would be susceptible, Marshall - 2159-60 
Progressing amongst men in Luangwa Valley, 
Yorke - - - - 627-81, 648-57, 723-5 
Prolonged life, cases quoted but not considered 
likely to be very common, Stohr - 5755-62 
Rapidity of, Ashworth - - - 4288-9 
Recovery : . 
no Case known, Sharpe, 2759; Shircore, 3702-3. 
no Well-authenticated cases, Yorke 508-11, 618 


Severe type, and duration, Pearce = 4703-4 
Special type, Pearce - - - - - 4654 
Symptoms, Yorke - - - ~ 498-603 


Theory that man has become tolerant of, in 
Luangwa Valley, Neave - p eRe - 4429 
Treatment of, no use as far as natives concerned, 
Shircore — - : : E 83544, 3680-1 
Trypanosomes invariably present in blood, and 
number, Shircore - : - - 3683-5 
more Virulent for laboratory animals than T. 
gambiense, Kinghorn - - ~ | OR oo 
may Wear itself out, Plimmer - : - 3413 
could Distinguish personally from T. gambiense, 
Plimmer - See ae - : 3285-7 
Distributed widely in Central Africa, Yorke  p. 275 
Divides by fission in mammalian blood, but in fly by 
sexual multiplication, Yorke - - - 494-7 
EFFECT ON, OF HUMAN SERUM: 
Experiments in Africa recommended, Austen and 


Bagshawe - - - - - p. 291 
not Resistant, Plimmer  - : 2 3505-1) 
Small, Austen and Bagshawe — - - - p. 291 


Specimens sent from Rhodesia not the same as 
rhodesiense witness working with, Plimmer 
3498-504 
Suffers from human blood or serum in vitro, Duke 
1303 
Evolution in fly, Mesnil, p. 224; Roubaud, p. 226 ; 
Kinghorn, p. 260. 
Flies infected with, proportion, Ashworth, 4256; 
May, 6299. ' 
doubtful if Found in wild game, Plimmer 3027-8 
Found in game, fly, and human beings, Kinghorn 


pp. 258, 260 
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T. rhodesiense—continued. T. vivax—continued. 
Harmless to game, but fatal to domestic animals and probably Identical with T. cazalboui, Dalziel - p: 249 


monkeys, T'aute - - - - - p. 228 Reservoir, Bruce - 0 3 i + pi 234 
IDENTITY WITH TRYPANOSOME FOUND IN GAME: Susceptibility of animals to, Bruce ‘ ~ p. 234 
Claimed by Kinghorn and Yorke, and consequent cattle, tolerant of, Hamerton - - -'p. 255 
danger of game as reservoir, Neave - p. 271 Transmission, Bruce, p. 234; Hamerton, p. 255. 
Distinct, Taute - - P r - p. 229 T. vivax group, characteristics and development in fly, 
Doubted, Taute pie goder ¢ 20D. 220, 283—4 Broce’ AY ERAN IGN multe Dicokg ~p. 232 
Probable, Stephens - - oes - < Ds 264. Trypanosomes : 


Men when infected with, not precluded from acting 
as reservoirs by rapidity of disease, if hut near 
bush, Ashworth - - - - - 4289-90 

slight Occurrence in game on N. Rhodesian plateau, 
Kinghorn - . : - . - - p. 260 

for Practical purposes is the trypanosome which 
affects domestic stock, Yorke - 489, 491, 632-4. 

_ Refractoriness of man to rhodesiense poison con- 
sidered natural, Bruce “ - = 249-52 

Relationship to T. brucei, see T. brucei and/or rhode- 
siense. 

Relationship to T. gambiense, suggestions, Mesnil 

p. 224 

RESERVOIRS : 
Domestic animals not suspected, as soon killed by 

infection, Bagshawe - - - - p. 288 
Man possibly important, and investigation advised, 
Austen and Bagshawe  - - : - p. 291 
Uncertain on account.of supposed identity with 


T. brucei, Mesnil - - - - - p. 225 
mainly Water-buck, Stohr - : = Cry ales; 
Wild game the most important, Bruce 299-300 


considered formerly a Strain of T. gambiense, Minchin 
1727 
considered a new Strain of T. brucei pathogenic to 
men, Minchin, 1727-31, 1774, 1856-8; Ashworth, 
4178-9, 4185. 
TRANSMISSION : 
to Domestic cattle by inoculation, May - 6298 
by Flies, important factor biological establishment 
in body of fly, and final stages in salivary 
glands. Ashworth  - - - - 4263-6 
by G. morsitans, Minchin. 1792; Hamerton, 
p. 254. 
by G. morsitans, no conclusive proof, Neave 4391 
Sexual transmission, no evidence, Yorke 679-80 
Typical features of, Taute  - - - - p. 228 
Views of Kinghorn and Yorke on prevalence of in 
game, Hoering -._ - - os al - p. 257 
in Wild animals, identity only proved by power to 


cause trypanosomiasis in men, Ashworth  4.233—4 

T. simie : 
Cause of disease in goats, Dalziel - - - p. 249 
Description, Bruce - : - - - p: 234 
Distribution, Bruce - - - - p. 234 


Does not invade salivary glands of fly, Kinghorn 


p. 260 
Frequency of occurrence, Bruce - - - p. 238 
Reservoir, Bruce - - . - - p, 234 


Results of feeding G. morsitans on monkeys, dogs, 

and goats in proclaimed area — - -_'p. 236-8 
Summary of investigations on infection of wild 

animals with, in Nyasaland, Bruce - pp. 235-6 
Susceptibility of animals to, Bruce - - p. 234 
Transmission, Bruce, p. 234; Hamerton, p. 255. 
Virulence for monkeys destroyed by passage through 

goat, Bruce - - - - - 1067-8 
T. togolense, see T. brucei. . 


T. uganda: 

see also 'T. brucei. 

Suggested as name for dimorphic trypanosome called 
T. brucei by Bruce, Stephens — - - - p. 264 


T. uniforme : 


Description, Bruce - - - : - p. 234 
Distribution, Bruce, p. 234; Hamerton, p. 255, 
Reservoir, Bruce - - - - - - p. 234 
Susceptibility of animals to, Bruce - - p. 234 
Transmission, Bruce, p. 234; Hamerton, p. 255. 
T. vivax: 
Animals in which found, Dalziel - - > p. 249 
Description, Bruce - - p. 234 


Distribution, Bruce, p. 234; Hamerton, p. 255. 
Does not invade salivary glands of fly, Kinghorn 
= p. 260 


see also particular names. 
not Affecting man, would probably be killed a few 
hours after entering blood, Bruce - - 1087 
All types and species may vary with environment, 
but may also remain constant, Hamerton. - p. 255 
Animals allied to, found in plant tissues, Carpenter 
1360 
Animals free from, in fly-free areas, Bruce -.. 5-7 
Animals in Zoological Gardens examined, but 
trypanosome found only in mouse from the Sudan, 
Plimmer - - - - 3467-87, 3519-21 
where Animals show considerable degree of resis- 
tance, pecorum and_ short type of organism 
generally met with, Bevan - - - -., 898 
Anti-toxin developed in blood of animal with, but 
no, practical use can be made of at present, 


Bruce - - - ~H) os - 359-62 
Avian, would grow in frog, but probably not in 
mammal, Plimmer  - 5 - - - 3466 
Bases for distinguishing species, Kinghorn - p. 260 
Blood forms, definition, Bruce - oi eum De Ao 
in Blood, periodical variations in number with rise 
of temperature, Todd - : - p. 265 


in Cattle, abundant, Garden - - 4029, 4057-8 
Change from passing through animals not perma- 
nent, Plimmer - : - = 3494-7 
Classification, Bruce  - - - - - p. 232 
Cultivation of, of doubtful value, as ordinary and 
cultivated forms differ morphologically, Ashworth 
4190 
Curves of average measurement of no value in 
distinguishing, Lady Bruce Spe 32 989-90 
Develop entirely in alimentary canal and salivary 
glands of fly without entering reproductive organs, 
and are not transmitted to offspring, Ashworth 
4298 
different Development in fly according to° part, 
Ashworth - - - - - - 4280-1 
Development in fly, Lady Bruce - - - 992-3 
some Dimorphic, and some monomorphie, Plimmer 
3316-9 
DIMORPHIC : 
with Posterior nuclei, names of species, and 
difficulty in settling identity or non-identity, 
Stephens - - - - - - p. 264 
without Posterior nuclei, various species and 
relationships between them, Stephens pp: 264-5 
Distinct strains, and different methods necessary 
for destruction, Minchin » - : 1785-90 
DISTINCTION OF SPECIES : 
Course of development in fly important datum, 


Kinghorn - : - - : - p. 260 

Cross-immunisation, not successful method, King- 

horn. - -s ome - - - - p. 260 
as Distinct from variations not observed, Mesnil 

p. 224 

Possibility of, Plimmer — - - - 3441-56 


Tables showing morphological and__ biological 
evidence for, Stephens — - - - - p. 264 
Distinguished by morphological and biological tests, 
Stephens - - - - - - - p. 264 
Dying out of area after period of existence and 
infectivity, not heard of, Yorke - : 419-20 
Evidence as to capacity to live during pupa. stage of 
fly as trypanosome, Ashworth  - - - 4303 
Kvolution in flies of great importance, Roubaud 
p. 226 
Exist in all areas where both game and G. morsitans, 
Yorke - oe een - - . -. 415-8 
Existence in absence of big game, Bouffard - p. 216 
Existence in absence of game and. fly, examples, 
Hamerton - : - - - - p. 255 
Fly test would be applied as first test between 
species, Duke - - - - - 1242-8 
some Found in animals do not affect salivary glands 


of fly, Ashworth - - : : - 4276 
Y 4 
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few Found in animals in foreign Zoological Gardens, 
Plimmer - - - - - - - 3518 
sometimes Found in blood with few symptoms, 
animal getting well afterwards, Garden A055—6 
Found in reptiles, Plimmer - - - 3461—4 
Game may be infected with more than one, Duke 


1167-71 
of Game suggested to be pathogenic to domestic 
animals, but not to man, May - - - 6137 


Granular stage, evidence of, but matter not fully 
traced, Ashworth : 4300-1 
History of investigations on, Bruce - - p. 232 
HUMAN : 
can be Distinguished with fair accuracy from 
animal, Todd - - - - - - p. 265 
Found in wild game, and proofs, Dalziel - p. 249 
Possibility that any species may be transmitted 


by any tsetse fly, Hamerton - - - p. 254 
Human and mammal grow with difficulty in reptiles 
and birds, Plammer - - - - - 3465 


Identity of those found in game with those producing 
Nyasaland sleeping sickness not proved by their 
producing same symptoms in inoculated animal, 


Neave - - - - - - 4329-31 
IDENTIFICATION : 
Method of, Gamble - =n) ee - 5456-60 
by Morphology : 
Difficulty of, Stephens - - - - p. 264 
Objections to, Stephens - - - - p. 264 
Uncertain guide, Neave - - - - p. 271 


Pathogenicity of similar kind uncertain guide, 


Neave - - - p. 271 
in Infected Citta found ran aie difficulty, Stohr 
5707 


Infection with, possibility of, from lancet, but this 
not analogous to method with flies, Ashworth 


4258-60 

Injection in animal of more than one, result of, 

Bruce - - - - - - - 1099 
INOCULATION OF SUSCEPTIBLE ANIMALS: 

the Best way of culture, Yorke - : - 670-6 


Effect, Bruce - - - - 253-9 
Knowledge re growth, Monsen - - 1776-84. 
Length of time during which they may persist in 

fly in incomplete stage, Yorke - - - 275 
Lewisi and brucei groups, Minchin - - 1785 
Measurement, method employed, Lady Bruce * 988 
Metamorphosis, undergone by, in flies, Yorke - 691-3 
in Man, never found without disease, May - 6197 
Monomorphic, various species and relationship to 

one another, Stephens - - - ——p. 263-4. 
MoRPHOLOGY : 

Change by environment and artificial means, &c., 

Plimmer 3295-6, 3340-1, 3444-9 

Change by passing from animal to animal, 

Plimmer 3288-9, 3293-5, 3337-42, 3400, 3414-7 


Deceptive nature of, Neave - - - 4324 
enormous Variation found in same type, Lady 
Bruce - - - - - - 972-4 


Names of fast species, Duke - - - 1172-4 
Number in blood of infected animals very variable, 
Hamerton - - “9 - - - - p. 255 
same Organism under different conditions, Bevan 
893-905 
possible Origin of, Bruce - - - 109-11 
PatTHOGENIC TO MAN: 
Possibility of becoming, from passage through 
animals if man in special condition, Plimmer 
3397-404, 3407, 3438-9 
Possibility of strain pathogenic to man and not 
harboured by game, and of strain occurring in 
game but not pathogenic to man superficially 
similar, Marshall - ° - - 1863-9 
Theories as to animals acting as reservoirs, Taute 
p. 228 
Pathogenic, never found in blood of persons perma- 
nently remote from game and tsetse flies, Todd 
p. 265 
Pathogenicity, insufficient experiments in to prove 
importance of big game as reservoir of trypano- 
somes fatal to man, Neave - - 4324 
non- Pathogenicity doubted, Pli hie - - 3533 
in Peripheral blood, more common than generally 
supposed, J'odd - - - : - - p. 265 


Periodical variations in number in blood of ape and 
man and consequent difficulties of diagnosis, 
Bouffard - - - . : - - p. 216 

RESERVOIRS : 
see also names of animals. 
small Diurnal animals other than antelopes as a 

matter for loeal investigation, Minchin 1766-9 
Hvidence insufficient for forming final judgment, 


Carpenter - - - - : 1361-2 
Flies act as, of the disease, and do not transmit it 
to offspring, Mesnil - - - p. 224 


Investigations not sufficient, Shae 2761, 2902-3 
further Investigation needed and suggestions 


made, Austen and Bagshawe - = - p. 291 
Man : 

may become more Efficient in course of time, 

Minchin - - - - - 1846 


Importance of, Woosnam, 9948, 2263-6 ; Ash- 
worth, 4152-8, 4286-91 ; May, 6318 ; "Todd, 


p. 265. ; 
most Important in endemic cen but big game 
elsewhere, Bouffard - - -p. 216 . 


not Important, Hodges, 1622 ET emnoreae p. 255. 
an Insignificant fraction of total reservoir at 
present, Yorke - 393-6, 427-9, 702-5, 712-3, 
726-7. 
Suggested experiment to test whether sole 
reservoir, Bouffard - - - p. 220-1 
Relative importance of game and human beings as, 
Ashworth - - - - - - 4216 
Scanty in blood of infected game and example of 
exception, Todd - - . - - p. 265 
Sexual phases still undiscovered and necessary to 
complete life cycle, but obscure and of doubtful 
importance, Ashworth . - - 4195-96 
Species of, not invading salivary glands, Kinghorn 


p- 260 
actual Species reducible to two, other names 
represent phases, May : - - 6210-11 


Species would not change by being put through 
another species of fly, Bruce —- - - 203-6 
Species more or less fixed, but subject to considerable 
variations in character, Todd - - - p. 265 
Suggestion that different varieties might be stages of 
the different forms of one not considered possible, 


Bruce - - - - - - - 1082 
Three main groups, Mesnil_ - - - - p. 224 
TRANSMISSION : 


All biting flies should be assumed capable of 
carrying infection, Todd - - - - p. 265 
Any trypanosome can be transmitted by any fly, 
Yorke - - - - - - 542-7 
Case of carriage ie fly from human being to 
experimental “animal no evidence as regards 
domestic animals, May - - - 6292-8 
Established fact that game is reservoir and 
morsitans the carrier, Bruce - - - 322-4 
Experiments, failure to infect large numbers of 
flies and suggested reasons, Austen and Bag- 


shawe - - - - . - - p. 291 
between Flies : 

Denied, Bruce - - - - 12 

Improbability of, inten - - - 1722 


Glossina the only normal carrier, Bruce, 42-3; 
Minchin, 1723-4. 


Mechanical : 
by any Blood-sucking fly, question of, Alcock 
3882-6 
not Common, Ashworth - - - 4260-2 
Conditions, Yorke - | - - - - p. 275 
Evidence from Accra, Connal - - - p. 248 
Possible on very rare occasions, Bruce - 43 


by Proboscis of insect possible, Minchin 1723 
not after 24 hours, Yorke - 402-4, 450-4 
by Mosquitoes, but limited by scarcity of trypano- 
somes in blood, Roubaud - - - p. 227 
One fly sufficient to give disease, Bruce + loo=o 
by Other biting flies than a poe 


Duke - - - - - 1298 
no Proof that it may be conveyed from wild game 
by fly, Neave - - - : - 4427 


through Skin, case of, Yor tie - - 518-20 
various Species transmitted by different species 
of flies, Roubaud - - - - p. 226 
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Trypanosomes—continued. Trypanosomiasis—continued. 
TRANSMISSION—continued. PREVENTIVE MEASURES.—continued. 
some Species known to be transmitted by different in G. palpalis area, suggestions, Dalziel — - p- 25], 
kinds of flies, Hamerton - - - - p. 254 p. 252 
Two or three trypanosomes could be carried by one Knowledge of local conditions important in all 
fly, and fly does not seem to suffer, Bruce 273-6, cases, Dalziel - = - Ss Z - p. 251 
1083-6 Movements of natives from infected to non- 
from Wild game to cattle by fly, fairly proved, but infected areas should be strictly controlled, 
not proved as regards man, Bevan - - 801-5 Murray - = : é . - p. 262 
Types accomplishing evolution elsewhere than in Occupations leading natives to banks of rivers 
salivary glands of fly unconnected with human should be replaced by others, Mesnil - p. 225 
trypanosomiasis, and examples, Rowbaud - p. 226 Recommended, Hamerton, p. 255; Woosnam, 
UNKNOWN STAGE oF EvonuTion: p. 276, p. 277. 
Existence of, improbable, Hamerton - - p. 255 Recommended in Sleeping Sickness Report for 
Theory not necessary to explain incurable cases, N. Rhodesia - - - - - - p. 285 
Kopke - 2 z , a : =p. 224 ea eo for borders of Togoland and 
ie a oO oast, Horn - = - : 5303-6 
ee “(N, =tafa ne no Single measure will be effectual, Dalzzel, p. 252 ; 


: ‘ Todd, p. 266 
Experiments as to treatment carried on for last 22 : : 
legeeayieuce »:- Sy See Suggestions, Lloyd, 5920-2; Mesnil, pp. 225-6; 


Distinct types in Zululand and Uganda, Roubaud 226; Austen and Bagshawe, p. 290-2. 


p. 226 Systematic plan varied according to local needs 

Inoculation into susceptible animal, effect, Bruce for each district needed, Dalaiel Pes 
953 new Trade routes, railways, and roads should 

Pere hrivel Aaioorih white. _ 4179 make a detour to avoid fly-belt, Connal - p. 248 


Same symptoms produced by trypanosomes from Reservoirs, see under Trypanosomes. 
: ae ee ‘ ver Tsetse flies,’ see Flies. 
man infected with rhodesiense and by similar MualiGeh. Canta; f ; BOAT OOF ; 
trypanosomes from healthy game, Neave 4327 msoeh,» Vapiain, case sor, * Picnuner. S720 ,.0029 (2-313 | 


: : : : Shircore, 3642-8, 3717-8 
Gebyel. br d red by Sir David 5 aot ae ; . 
ba Buice, nee oo ia hag es we ». 249 Tunis, work in, on spirochetes by Nicolle referred to, 


T. rhodesiense not the same as, Yorke 489, 492 Ashworth : - : os c - 41938 
Animals cured not found to be protected on reinfec- Uganda: : : 
oe Pde. - : i ‘ : 3496-30 see also Victoria Nyanza. 
Age te ANTELOPES : 
: Ronece East ; Fil 2 Ae eee. 
Case of prevalence and absence of game, sk oh ere ae a ie ay et: "O55 
Death proably Ae treaties vi ‘i 06 Extermination of, question of possibility, Duke 
: : s z 3 1179-82, 1201-4 
no Difference noticed in trypanosomes, POY Immunity, Bruce, 71-2; Marshall, 2110. 
Incubation period, question of, Garden 4053-4 Tn secuanape out aaptclopes, Lakes: aoa 
4062-3 Laborator ‘j : 301- 
: p Me y experiments, Duke - 1139 -49, 1301-2 
Method . eae ae F ‘" j - Ceara Reservoirs, but unimportant, Mesnil - - p. 225 
See Canis ee Sher ean Peet DOR T. gambiense found in, on two occasions, Marshall 
es bgt g ser 5 ‘ " 2161-2 
Le a ee State, Bagshawe ane se! T. gambiense found in, and nature of tests used, 
eae : Poe 7, Sy atas 3 Duke: - 2 1139-57, 1177-8, 1196-200 
Seanad pee paronnmes to disappear in Bag T. uniforme, relatively numerous, T. vivax, not very 
S9 ae 5 a ri often, Duke - : > 2 = 1328-31 
Transmitted mechanically by stomoxys, moe 37 Trypanosomes pathogenic to domestic animals, 
ead found in, Hodges’ - E - “ 1544-5 


much more Urgent reason for game destruction 


Cane ae as ee ; ‘bility. Duk 
Ph Sleeping sickness” Kinghorn earing of area, question of possibility, Duke 1286 


Clearing of vegetation, cost would depend on local 


pp. 260-1 conditions, and example from River Nile, Paske- 
HUMAN : ce Smith te cite ad | Ne” uk eer me eon 
see also Sleeping Sickness. Edible rats, die very quickly, Duke : 1342-3 
Transmission to offspring not considered possible, Fly, destruction possible by clearing, and economic 
Hodges - S ‘ 3 ° . 1626-8 advantages, Paske-Smth  - . - - p. 263 
PREVENTIVE MEASURES: Fly districts, removal of natives from, Duke 1282-5 
see also Clearing of Vegetation, Destruction under Fusca, question as to habits, &c., Duke - 1320-6 
Flies, Game-clearing, and Treatment. GAME-CLEARING: 
Appointment of special medical officers urgently Destruction not considered necessary, Paske-Smith, 
required, Dalziel - - - - - p. 251 pp. 262-3 
Colonisation which involves systematic clearing Difficulty of clearing all game owing to nature of 
and cultivation advised, Taute - - p. 230 country, Paske-Smith — - - - - p. 262 
Depopulation pending clearing of routes out of Experiment would have to be separate for palpalis 
danger zone advocated, Bouffard - - p. 221 and morsitans, and would be difficult to carry 
Destruction of fly, clearing of vegetation supple- out with regard to morsitans, Hodges 1551-6 
mented by game-clearing experiment recom- Extermination would not be feasible, Duke- 11338 
mended, May - - - - - 6159-63 in Palpalis area: 
Destruction of infected cattle necessary, Bouffard Conditions necessary, Hodges - - 1557-9 
p. 221 Infectivity of fly would have to be tested by 
Destruction of infected stock, advised in case of animal inoculations, and result would be con- 
imported animals owned by Europeans only, clusive for all practical purposes Hodges, 
Todd - - = am. - - = p. 266 1569-72 
Destruction of G. palpalis advised, Dalziel, p. 251; proposed Methods, Hodges’ - - 1560-8 
Paske-Smith, pp. 262-3. People sent in for purposes of experiment 
Detailed regulations drawn up by chief medical would have to be medically examined, Hodges 
officers in each colony with view to local require- 1568 
ments recommended, Dalziel - - p. 252-3 Question of animals to be destroyed, Minchin 
Entomological investigations necessary before 1709-11 
measures can be entered upon, Lloyd = 9929 Suggested, Dalziel, p. 250; Paske-Smith, p. 262. 
Experiments only can be recommended at present, Total extermination would be impossible, but 
Lloyd - - - - - - - 5930 possible in parts important from point of view 
in G. morsitans areas, suggestions, Dalziel p. 251 of traffic and residence, Hodges - 1629-35 
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GAME : 


something near the Human parasite reported to 
have been found in, Hodges - : - 1546 
will be Important factor in regard to disease, 
Bruce - - - - - - 144 
no particular Species exceph antelope more 
important as reservoir, Duke - - 1289-92 
Trypanosome corresponding with description of 
T. rhodesiense found in, Duke - 1158-60 


T. uniforme the commonest, then vivax, and 
pecorum common in certain parts, Duke 1135-9 

G. MORSITANS : 
Belt, certain road in, driving back of game from, 
would be possible, "Hodges - - 1585-6 
Common in some parts of Protectorate, but 
sleeping sickness in man not found unless 


G. palpalis present, Hodyes_ - - 1540-50 
Concentrated resorts of, Shzrcore - eo: 
none seen Personally, Duke - - oI 


Present in some parts, and cattle disease appears, 
but no T. gambiense found among men, although 
sporadic cases may have occur red, Hodges 

1647-56, 1660, 1673-8 


certain Trypanosomes pathogenic to cattle 


carried by, Hodges - : - - 1665-70 
G. PALPALIS : ° . 

Decrease of, on Buku Bay, Duke - 1238—41 
Infection, ratio less in nature than in laboratory, 
Dalziel - - - - - : - p. 249 

Pr eos tion infected with T. gambiense, Dalziel 
p. 250 
Question as to habits, &c., Duke . 1320.6 
Introduction of guinea fowl, not considered prac- 
ticable, Marshall - - - - 2139-40 
Laboratory, Duke - - - - - 1337-41 


SLEEPING SICKNESS : 
see also under Victoria Nyanza. 


Acute case of, possibility of, Shircore 3642-3 
in Animals, comparison with disease in men, 
Hodges - - - - - - 1601- 7 
Antelope have probably become tolerant and 
immune, Minchin - - - - - 1798 
some new Cases, Duke 4 : - 1120-23 


Comparison with Nyasaland, Hodges, 1598-9; 
Shircore, 3544, 3555-6. 

Differing in virulence from that in Rhodesia and 
N yasaland possibly due to G. palpalis being 
more fond of human blood, Minchin - 1737 

Distinct from Nyasaland type, Neave - 4320-22 

further Entomological knowledge necessary, 

Marshall - - - - - 2038-40 

Epidemic : 

Big game free from human trypanosomes 
before, but possibly not from cattle trypano- 
somes, Minchin - - - - 1797 

Brought in by man from the Cater: Bruce, 142 ; 
Duke, 1113-5, 1205-9; Hodges, 1679- 89, 
1692; Johnston, 3060-3. 


Duration, about 11 years, Bruce - - 1095 

Question whether disease existed among game 

before, Hodges - - = 1684-92 
Removal of population ‘é om lake shore, Duke. 

1116-9 

Spread was from man to man wid fly, Hodges 

688 

Example of slow spread in scanty population 

found in, Stohr - - 2 - 5686 

G. palpalis sole carrier, Paske-Smith - - p. 262 


probably Introduced by man and animals then 
infected, Marshall, 2037 ; Johnston, 3112. 

usual Length of illness, Bruce, 1088-96; Neave, 
4319. 

in Men: 
a Definite type of disease, Hodges 1594-7, 1605 
Decrease of virulence, Minchin 1727, 1841-3 


Mortality, Hodges - - - - 1537-9 
Natives more tolerant on the Congo than in, 
Minchin - - - - - 1801-2 


Preventive measures, continyied prohibition of 
areas infected with G. palpalis advised, Paske- 
Smith - - - - - - p. 263 


SLEEPING SICKNESS—continued. 
first Recognised after Stanley’s expeditions, 
and infection probably introduced by human 
beings, Ashworth - - - - 4239-40 
Spread of, stopped by removal of population from 
source of infection, aud ge regulating traffic, 
Hodges - - - - 1492-8 
Stopped in treenas proper, but continues as 
before in north-west of country on the Nile, 
Bruce - - - - - - - 48-9 
Transmission from human beings has ceased since 
removal of population from fly areas, Hamerton 
p. 255 
Transmission by G. palpalis, Austen and Bagshawe 
. p. 291 
Treatment : 
Nature of, and further experiments should be 
made with antimony, Shircore 3545-9, 3678-9 
Serum injection never tried, probable difficulty 
of persuading patients to allow, Shircore 3682 


T. pecorum found in hyzna, Duke - - 1287 
Trypanosomes, species found in cattle, Hamerton 
 p. 255 
Trypanosomiasis of stock probably caused by fusca 
and pallidipes, Duke - - - 1293-7, 1827 
Wild animals found with TT. gambiense, small 
number of, Marshall - - - = Se BAAN | 
Upper Shire District: 
Cases of sleeping sickness found, Bruce 1061-2 
Fly in large quantities but peas no big game, 
Johnston - - - - 3166 
Van Someren, Dr., RT: - - - - p. 262 


Victoria Falls, south of, near Pandamatenka, dis- 
appearance of flies with disappearance of buffaloes, 
Selous - . - - ~ : - - 2955 


Victoria Nyanza:. 
Ankole cattle brought down fier frontier regions of 
Congo State to near, disease among, Johnston 
5 3055-7 
Antelopes as reservoirs, Taute, p.228; Bruce, p. 233 ; 
Dalziel, p. 248. 


Birds as food for flies on, Bruce - E - 16°: 


CLEARING OF VEGETATION : 
in Connection with supply of fuel for steamers, 


Paske-Smith - - . - - - p. 263 
Experiment des estimated cost, &c., Paske- 
Smith - - - - p. 263 
Crocodile and big birds ane ion to be infected 
although fed on by palpalis, Hodges - 1643-6 
Crocodiles, flies observed to feed on, Taute - 229 


DampBa ISLAND: 
Conditions on, and suggestions re game-clearin 
experiment, Ashworth 4130-46, 4148, 4186-7, 


4206-12 

Experiment proving that antelopes acted as 
reservoir of T. gambiense, Dalziel - - p. 249 
Depopulation as preventive measure and inadequacy 
in survival of game, Taute - - - - p. 228 


GAME-CLEARING EXPERIMENT: 
would be Difficult on one island, Hodges 1641-2 
Game too scarce in infected area to make it suit- 
able for, Paske-Smith — - - - - p. 262 
Possibility of, on island, and suggestion, Minchin, 
1702-10; Marshall, 2012-4; Johnston, 3113-9 ; 
Dalziel, p. 250. 
G. PALPALIS : 
Breeding grounds, characteristics, &e., Duke 


1222-31 
Habits of pupating on shores of, Dalziel - p. 252 
Infectivity : 
Decrease, Hodges, 1590-3, 1607-9; Marshall, 
2110. e 
Decrease probable, Bruce - - 139-40 
Keeping about the same, Duke = 1184-8 
Percentage of palpalis now infective very small, 
Hodges’ - - - - - 1661-2 


on Shore and islands should be investigated and 
visits of infected natives more carefully 
prevented, Austen and Bagshawe - p. 291 
Large swarms on Kimmi Island, and no game, but 
birds and crocodiles and hippopotami, Minchin 
1712-6, 1838-9 


7 


INDEX. 


Victoria Nyanza—continued. 
G. PALPALIS—continued. 
Migration across water : 


Extensive, doubted, Minchin - - 1704—8 


not Likely, but further investigation to be 
made, Carpenter - - - 1351, 14380 
not Noticed, Duke - - - 1232-4 


Trapping of, black cloth and brdinue method could 
not be utilised on Lake Victoria, Duke 1235-7 
Hippopotami, increase of, owing to over-strict game 
laws, Bruce - - - - - - p. 244 
REMOVAL OF POPULATION: 
but Fly remains equally abundant, Hodges 1587-9 
a Temporary measure as regards stamping out 
disease, Hodges - - - 1495-8, 1663-4 
Sesse Archipelago, no sléeping sickness formerly 
although situtunga in large quantities and glossina 
present, but introduced after destruction of situ- 
tunga, and suggestion re game-clearing experi- 
ment, Johnston - - - - - 3112-9 
SLEEPING SICKNESS: 
see also under Uganda. 
Epidemic, checked by removal of natives from 
lake shores, Bruce - - - - - p. 235 
Example from shores, Mesnil - p. 225 
Human population considered main reservoir, 


Ashworth - - - - 4216 
Introduced from West Birics by human agency, 
Ashworth - - - 4238-40 
Surreptitious visits of meer: to Pproclaverad areas, 
Marshall - - - - - - 2015-7 


T. gambiense in wild animals on, will probably 
continue for long time, Bruce - - 141, 144 


Volta River District: 


Areas where fly found well-watered, Horn 5233-4 
CLEARING OF VEGETATION: 
not Done at all by natives, Horn - 5311-2 


Proved to have good effect, but difficult, Horn 
5180 
Domestic animals do not have trypanosomiasis, but 
have probably grown immune, Horn - - 5273 
Fly area, Bouffard - - - - - p. 215 
small Fly areas, T. pecaudi and T. dimorphon trans- 
mitted from, Bouffard - . - - p. 217 
Game, species of, found, and amount, Horn 5108-10, 


5214-6, 5285-6 


G. PALPALIS AND G. MORSITANS: 
no Breeding places found, Horn - a ales 
Found in and around villages despite lack of game, 


Horn - - - - - DL7a—o, 0242 
Found in equal quantities, Horn - 5090, 5103, 
5231-2 


Men important reservoirs rather than wild game, 
Horn - - : - - - - 5111 
Natives unaware of danger from flies to men or 
animals, Horn - - 5187-90, 5240-1, 5281-3 


SLEEPING SICKNESS: 

no Acute cases recorded, and duration not exactly 
‘known, Horn - - - - 5138, 5249 
Amount of, Horn - 5091- 3, 5101, 5159, 5245-6 
Cases reported in which per poaames were absent, 
Horn - - - 5131 
Diagnosis and Peni tone. ee - 5205-11, 5253-7 
considered Distinct from Nyasaland disease, Horn 
5258 
Game as reservoir, Bouffard - - - p. 216 
apparent Immunity of natives may be due to 
survival of the fittest, and would be inherited, 
Horn - - - - - 5161-3 
apparent small Tactics may be due to immuni- 
sation, Horn - - “ : 5129, 5135-6 
Natives able to recognise sleeping sickness, but do 
not regard it very seriously, Horn - 5096-7 
Native belief in cured cases, and possible con- 
fusion with other diseases involving glandular 
swellings, Horn - - 5098-100, 5262-70 
Population and area, Horn - - - 5157 
Preventive measures, scheme of, Horn 5303-6 
considerable Proportion probably concealed, Horn 
5092, 5242-6 
Spread of disease not considered very dangerous 
except to Europeans, Horn - - - 5287 
Transmission by sexual intercourse, no evidence 
to show, Horn - - . : - pl72Z 


Volta River District—continued. 
SLEEPING SIcKNESS—continued. 
Treatment : 
with Atoxyl, failure, but this perhaps due to 
irregular administration, Horn - 5212-3 
by. Excision of glands by natives, but mistake 
in describing disease as sleeping. sickness 
suspected, Horn: - 5098-100, 5262-8 
Trypanosomes scantily distributed in blood, and 
more frequent in gland juice, Horn - 5259-60 
T. dimorphon found on shores of river, Bouffard 
p. 219 
T. gambiense found in man chiefly in gland juice, 
and T’. brucei vel rhodesiense not found, Horn 
5104-6, 5199 
T. pecaudi, proposed experiment to prove presence 
of, Bouffard - - - - - -p. 217 


Wade, W. M.: 
Medical Officer, Sleeping Sickness Duty, Sunyani, 
Ashanti, Evidence - - - pp. 288-9 
Theory of importation of iteon by labourers from 
the north referred to, Austen and Bagshawe p. 292 
Reference - - . - p. 285 


Wallace, Dr. G. F., Poort - pp. 259, 281, 282, 286 


Wart-hog : 
more Diurnal than bush-pig and less difficult to 
exterminate, Johnston - - - 3088 
Infection with certain acon. Bruce, pp. 232, 
235-6 ; Dalziel, p. 249. 
apparently only Reservoir of T. simie among wild 
animals, Bruce - - - - : - p. 234 


Water-buck : 

Infection with certain trypanosomes, Stohr, 5774-6 ; 

Bruce, pp. 232, 235-6. 

Reservoir of T’. rhodesiense, Dalziel - 
Weck, Dr., experiments referred to - 
Wenchi, see Ashanti. 

Wenyon, Dr., reference’ - - - : - 


West Africa : 

see also Ashanti, Gold Coast, Niger and Volta River. 
Conditions different from those of Uganda, and 
game-destruction experiment advocated for com- 
parison, Dalziel - - - - - - p. 250 
Game-clearing. experiments by French Government 

suggested, and district recommended, Roubaud 
p. 227 
Native herds tolerant of trypanosomes where newly- 
imported animals die, and investigation suggested, 
Austen and Bagshawe - - - - p. 291 

SLEEPING SICKNESS : 

more Chronic in, than in eg parts, Plimmer 
3244 
Conditions not explained by difference between 
game and human strains of trypanosome, King- 


- p. 249 
pp. 256, 291 


3829 


horn - - - - - - p. 261 
Endemic, eter . - - - p. 259 
Sporadic nature of, Marshall - - - 2023 


- pp. 281, 288, 284 
- 3169, 3172, 3189 


White, Dr. R. S., references - 
Whyte, Mr., references, Johnston 
Wild animals, see Game. 
Wildebeeste, found infected with trypanosomes in 
Zululand, Bruce - i Ae a : -pr2o2 
Wild cat, ose and found free from infection, 
Bruce - - - - : - p. 236 
Wild pig, found infected with ee yeeucsores 1 in Zulu- 
land, Bruce - ~~ : : - p. 232 
WOOSNAM, R. B., Game Warden in Hast Africa 
Protectorate 2208-488, p. 276-8 
YORKE, WARRINGTON, M.D.: 
Conclusions re game and game destruction doubted, 
Taute, pp. 228, 230 ; Hoering, p. 257. 
Evidence of - - - 9378-741, pp. 275-6 
Results of ooo inente. on infectivity of flies with 
T. rhodesiense, Ashworth - . 405 
Statement re laboratory boy with trypanosomes’ in 


blood not exhibiting signs of illness, Bruce, 
150-4; May, 6204-7. 
Views on Sebungwe area, reference, Stohr - 5673 


View that strains of trypanosomes found in game 
are pathogenic to man, Ashworth . - 4185 
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YORKE, WARRINGTON, M.D.—continued. 
Work tends to prove importance of game as reser- 
voir, but Bg not considered scientifically proved, 


Neave - 4323-4. 
References 1754, 2761, 5708, pp. 225, 227, 229, 260, 
271, 286. 


Zambesi River : 
Country south of the Zambesi useless for settlement, 
Selous 3026 
Flies found in fairly open scrub country along south 
bank of, Kirk - : - - - - 2621 
Fly passed through in patches alone and abundance 
of game, Kirk - - - - - 2598-600 
no Sleeping Sickness among men, though men 
constantly bitten, Kirk - - 2601-2, 2640-1 
Zebra, found infected with trypanosomes in Zululand, 
Bruce - - : - - - - - p. 232 


Zomba : 
Difficulties in carriage, Pearce - 4713-4, 4790-1 
Disappearance of fly after bush cleared, Johnston 
3077 
Flies, great fluctuations in number at different 
seasons between Fort Johnston and, Pearce 4668 . 
Fly area near, seasonal variations, Sharpe - p. 272 
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Zomba—continued. 
Road to Blantyre, suggested experiment on, Garden 
3920 
Suggested area for carat -clearing experiment, Green 
p. 253 
Zoological. Society, correction of statements in Pro- 
ceedings of, June 1913 - - . - - p. 285 


Zululand : 
Antelopes in, infected with T. vivax, Dalziel - p. 249 
Buffalo found infected with trypanosomes in, Bruce 


p. 232 
no Case of sleeping sickness caused by T. brucei, 
Taute - - - - - - - p. 229 


alleged Disappearance of fly after most of game 
killed off by rinderpest, and reappearance when 


game became more numerous, Bruce - 121, 321 
’Game in, examination of blood, Bruce - - p. 2382 
‘no Immune race of oxen, Bruce - - Spee 107 


_ Koodoo found infected with trypanosomes in, Bruce 
. 232 

Sleeping sickness, reason for absence of, bite few 
cases may have occurred without being recognised, 
Bruce -- - - wb Ngee - 2 = 117-9 

T. brucei, characteristic of, Bruce - = p. 238 
Work of Sir D. Bruce in, reference, May - 6225 
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